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ABSTRACT 

This unit attempts to respond to the increasing 
problems of malnutrition in the United States seemingly related to 
rising market prices, low quality foods attracting the consumer 
dollar and the shrinking number of students studying nutrition in our 
schools. It is designed to enable secondary school students to 
evaluate food selections, understand the problems connected with 
malnutrition and consider the effort needed to maintain our present 
level of nutrition as populations continue to grow. Four basic topics 
are presented: (1) Basic Nutritional Needs of Humans; (2) Scientific 
Techniques Used in Determining Nutritional Requirements; (3) 
Processing, Preservation and Future Supplies of Food; and (4) 
Prenatal Development and the Role Played by Nutrition. Optional areas 
are presented including consumer tips and the pet population 
explosion. The culminating activity is a field trip to a research 
laboratory specializing in pet and zoo animal nutrition. Teaching aid 
materials include behavioral objectives of the unit, a suggested time 
line, appropriate methodologies, suggested equipment and evaluative 
instruments. (HL6) 



environmental 
education 

curricuium 



ENVIRONMENTAL EDUCATION PROJECT 
ESEA TITLE III, SECTION 306 

Topeka Public and Parochial Schools 
1601 Van Buren, Topeka, Kansas 666 
Phone: 913-232-9374 



A module developed by the Environmental 
Education Project Staff, September, 1972, revised 
November, 1973, for secondary science students. 

Donald French, Project Coordinator 

Robert King, Program Specialist - Secondary 

Glenn Clarkson, Program Specialist -* Elementary 

Thad I-miteaker, Program Specialist - Special Education 



NUTRITION 
AND THE 
GROWING 
POPULATION 



The V7ork presented or reported herein was performed puisuant to a grant from 
the United States Office of Education. However, the opinions and material 
expressed herein do not necessarily reflect the position or policy of the 
U. S. Office of Education, and no official endorsement by the U. S. Office 
of Education should be inferred. 
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Nutrition and the Growing Population 



Foreword 



For many people In today's world, the most pressing environmental problem 1,.' not 
air or water pollution, disappearing wildlife, or even the energy crisis. It is 
food! lialnutrition, not starvation, probably affects well over oae-third of the 
people living in today's world. lialnutrition shortens lifespan, limits intelli- 
gence, increases disease suseptibility , and creates misery In old age. It is 
caused by limited amounts of the right foods throughout the world. However, In 
our country it is usually caused by poor selection of available foods. Of par- 
ticular concern to educators, is the fact that many studies have shown that our 
teenage mothers are often selecting meals for their families that are not nutri- 
tionally balanced, particularly with respect to protein, iron, and calcium. The 
resultant deficiencies play a key role in retarding mental and physical develop- 
ment of the children and parents of these families. Three trends are increasing 
this problemi market prices continue to rise; tasty, low quality foods are attract- 
ing a growing share of the consumer dollar; and the number of students studying 
nutrition in our schools is shrinking yearly. 

IJlth this in mind, the Environmental Education Project and target teachers ha • 
developed this module to provide enough nutritional knowledge to enable studei. ^ 
to wisely evaluate their own food selections, to understand the probleiac of 
malnutrition throughout the world, and to consider the efforts needed if even 
our present level of nutrition is to be maintained as populations continue to 
grow. 

The module contains four basic topics: 1) Basic Nutritional Needs of Humans, 
2) Scientific Techniques Used In Determining Nutritional Requirements of all 
Animals (Including Han) j 3) Food - Processing, Preservation, and Future Supplies; 
4) Prenatal Development and the Role Played by Nutrition. 

Two broad optional areas are also presented in papers, films, and activities within 
the module: 1) Consumer Tips - food purchasing, advertising practices, and quackery 
in the reducing field; 2) The Pet Population Explosion. 

These topics are developed with class and personal activities, films, papers, and 
a field trip to Theracon, Inc. (a contract research laboratory specializing in pet 
and zoo animal nutrition). 

The achievement of the stated goals is guided with behavioral objectives, teacher 
suggestions, and questions to the students with each activity, flln, and paper. 
The achievement is measured with carefully written and evaluated tests based on 
the behavioral objectives. 




Robert E. King >^ 
Secondary Program Specialist 
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irJTRITIOII AND THE GROWING POPULATION 



The basic nodule focuses on four broad and interlocking concepts: 

1) Basic nutritional needs of humans* 

2) Scientific techniques used in studying nutritional requirements of all 
animals (including man) . 

3) Food » its processing, preservation, and future supplies. 

4) Prenatal development and the role played by nutrition. 

Optional concepts presented in papers, films, and activities within the module: 

1) Consumer tips - food purchasing, advertising practices, and quackery in the 
reducing field. 

2) The pet population explosion. 



USE OF TEACHING IIATERIALS 

The suggested time line (page 2-4) for this module is provided to allow easier 
planning. 

The "Itodule Itaterlals List" (page 4) indicates the supplies you need to obtain to 

teach the module. The materials are listed in the sequence required for class use. 

Film descriptions (page 5) describe suggested and optional films. 

The behavioral objectives outline the concepts and abilities that most of your 
class should gain from studying this unit. Pages 6 and 7 provide a brief susmary 
of the development and use of the behavioral objectives in our unit. 

Following each of the student papers, you will find sheets of green paper. These 
pages contain: 1) Behavioral objectives tied to the paper; 2) Suggestions for 
presenting the papers; and 3) Answers to the student self-test questions. Particu- 
lar attention should be given to the film material before presenting the films. 

The posttest for this module is included with the correct answers circled. This 
is to allovr you to see the types of questions keyed ti> the behavioral objectives. 
Please do not teach the questions, as many are designed to require interpretation 
and extrapolation^ not rote meoorization . 

Student pre and posttest results will be reported using this form. 
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Suggested Tloe Line for iiodule /.ctlvltles 

This module has optional activities which could extend the teaching tire of this 
module by 5 hours. Therefore, the time line is written in the ideal sequence of 
events with the time required for teaching each activity indicated in parenthesis. 
After determining which optional activit:*/is you wish to use, you can tailor the tine 
line to your ovm needs. Write the day or days planned for each activity in the 
blank spaces to the left. 



Pay Before the Field Trip 

Arrange the field trip date with the project staff, and obtain the 
student pretests. Obtain approval for the field trip dates from the 
building principal (use Paper S-2). Iiivite him to visit the field trip. 
Schedule a speaker from the Better Business Bureau (. ^tivity 10) 
232->0/i5A if desired. 



Locate the classroom materials and begin duplicating all of the required 
forms, papers, and materials listed on page 4, "llddule Materials List." 

.30 min. 1. Give the pre>test. 

.30 min. 2. Read and discuss the ' Introduction'*, Paper A. 



j60 min. 
30 min. 



3. Read and discuss paper B, "Nutrition and Tou." 



_30 min. 
IS"*" min. 



60* min. 



30 nln, 

(optional) 

^SO min. 

(optioiiil) 



A. 

5. 
6. 

7. 



Use the Dairy Council Flash Cards to help students visualise 
the relationship between various nutrients and the food groups. 
Pages B-7 and B-8 provide suggestions for the cards. 

Show and discuss the film Food for Lif e and paper C. 

Duplicate and assign pages D-1 and D-2 "Nutrition Word Games." 
Obtain an overhead projector to use with transparencies 2 and 3 
in providing the ansvrers to the class. 

Duplicate four copies of page E-13 for each student. Assign 
each student. the task of recording on one of these pages the 
amount and identity of everything eaten for one day. Use 
paper E, "Food Values of Commonly Eaten Foods" the follovTing day. 
Locate an overhead projector and transparency marking pencils. 
One or more adding nachincs could be useful with this exercise. 



I!ote: The project will supply interested students copies of 
this paper. Determine hot7 many would use it, and call the 
office \tith the nose count. 



8. Paper 0, Diet Schemes, Fact or Fiction* could be used well at 
this point. 

9. Paper P and the film The Fat Fighters could also be inserted 
here. 
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30 mln. 



(optional) 



_33 mln. 
60 mln. 



(optional) 



60 mln. 



(optional) 
10 mln. 



(optional) 



_60 mln. 
60 fin. 



(optional) 



(optional) 
90 nln. 



10. 



A speaker from the Better Business Bureau would be able to talk 
to your class about Diet Quackey, Food Labeling, sales 
practices of various stores or a variety of other subjects if 
desired. 



Duplicate Parental Permission slips, pajje S-3 and encourage 
each student to Invite their parents to attend the trip. 
(Parents will be separated from their students during the trip.) 



11. 
12. 



40"** mln. 13. 



14. 



Assign and discuss paper F, Theracon-Hlstory and Function." 

Assign and discuss paper G, "ilutrltlonal Analysis."^ The 
teacher should read pages 3-12 In 'Canine Dietetics'' before 
presenting this paper. 

View the film The Animals arc Crylns and discuss paper P.. 
Humane Society Pamphlets are available from the Environmental 
Education Project Office If Individuals In your class wish 
to pursue this topic in more depth. 

Read paper II 'Food Processing at Hlll*s" and view the film 
Hill's, 



30 mln. 15. Pvead and discuss paper L "Strctchlnn the Dollar." 



16. 



Point out the existence of paper H •'Stretching the Dollar 
Resource Ilaterlal ' and describe the activities of the various 
agencies mentioned in the paper. 



Remind students to return parental permission slips. Check to 
make sure that your trip permission has cleared proper channels. 
Ask your principal to consider taking the field trip. 



17. Read and discuss paper I "nutrition and the Growing Population.' 
10. Read and discuss paper J "Food Additives." 



Remind students to return parental permission slips, notify 
other teachers of the students who will be taking the field 
trips. Call the Environmental Education Office and double 
check the trip times, place of departure, number of students 
participating, and number of Food Value Charts requested, 
guide requirements, and substitute teacher arrangements. 



60 mln. 19. Vlev; the film Have a Healthy Baby and discuss paper Q. 



30 mln. 20. Read and discuss paper N "Would you use this Additive?" 



21. View and discuss the film Trapedv of the Comnons using paper K. 
Allow two class periods to show the filn. 
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15 nin. 22. Give students the appropriate set of field trip rules and 

regulations, as contained in paper S. Prepare your lesson 
plans for the substitute. 

.15 nln. 23. Duplicate paper T, Saving Money & Energy" if you vriah to use 



(optional) it with your students. 

^120 min. 24. Field Trip: Give the substitute teacher your instructions. 

Organize the student permission slips, and briag them on the 
trip. Guide a small group if possible. 

60 min. 25. Use the list of behavioral objectives in the front of the 

teacher's manual and the field trip information in paper S 
to reviet? the unit. 

30-40 min. 26. Give the final test, fill out the unit evaluation forms, and 

return all forms to the project office. Test results will be 
returned in about 10 school days. 



Module Materials List 

The following list contains the materials which you should have to teach this module* 
The materials are organized In the sequence of use. 

1. Teacher's Guide to the Ifodule. 

2. One ' Nutrition and the Crot^lng Fopulatlcn" student booklet per student. 

3. Three ''Requests to Principal for Field Trip" forms per trip (Duplicate 
pages S-2) 

4. One 'Parental Permission" sheet per student and 10 extra copies/class. 

5. Fre-module tests and answer sheets. 

6. Pre-module test results - 10 days after returning the answer sheets to 
the project. 

7. 1 set. Dairy Council Flash Cards. 

8. Daily Food Charts (four/student) - (Duplicate page E-IG). 

9. Overhead projector, wax transparency marking pencils. 

10. One or more simple, durable adding machines, if possible. 

11. Copies of Canine Dietetics and Feline Dietetics 

12. Student copies of paper T "Saving llbney & Energy" (Duplicate paper T, 
pages 1 and 2) 

13. Post-module teacher evaluation packet. 

14. Post-module tests and answer sheets. 

15. Post-nodule test results. 
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Film Descriptions 

The folloxd.nB I6111Q films najr be obtained from the Topeka Public Schools Audio- 
visual Departaent. The films are listed in the sequence recoamended for this module* 

Food ' for Life . (AF) - color, 22 mln. 

This is an excellent film which looks at four types of malnutrition: Lack of 
enouf»h food, surplus of food, low protein diets, ard poorly selected diets. It 
focuses on the lives of four teenagers with these problems, and explains 
contributions of the four food groups, and ways that malnutrition may be avoided 
in the future. The film is available from the Topeka Public Schools Film 
Library, or the Kansas Health Education Library. 

The Fat Fighters . (Brigham Young University) - color, 23 vdn, (Optional) 

This film provides a candid look at one group of overweight women attempting 
to deal with the complex problems associated with obesity. It is not a 
success story with all of the right answers, but does suggest some approaches 
for reaching the multiple - causes of this coanon problem. 

The Animals are Cryinn (PtIS) - color, 33 min. (Optional) 

This film shows the results of overbreeding by our house pets, and the attitudes 
of many people toward their pets. It examines the work of the Humane Society, 
describes the value of having dogs spayed, and shows the advantages of 
adopting dogs from the Humane Society. 

Hill's - color, 15 min. (Optional) 

This film provides a short description of the processing and testing of the 
Hill's pet food products. This film is provided by the Hill's Division of 
Riviana Foods, Inc. 

Have a Fealthy Baby (CF) - color, 16 nln. (Optional) 

The development of a baby Is followed from the time of conception to birth. The 
film emphasises that the mother must care for herself to insure a healthy baby. 
It is one of the best films we've seen on prenatal developnent and the effects 
poor nutrition, drugs, and disease can have on babies. It can be borrowed from 
the Topeka - Shawnee County Health Association, or the Kansas Health Education 
Film Library. 

Tragedy of the Comnons (IIPJT) - color, 22 mln. 

This is a superb film vhich requires at least two class periodr; to present and 
discuss properly. It presents the world as a comnons - shared in comnon by all 
men. It then proceeds to examine man's Influence and future on the world. The 
teacher's guide must be studied thoroughly before presenting the film properly. 
The film is broken into four portions to allow discussion sessions between each 
portion. 



: lodule ; A 



A Word About 5chavioral Objectives 

Tha polls of this module cKva (defined throush the uao of behavioral objectives. 
The behavioral objectives ostahlish a predetermined 3oal toward which learning 
is to be directed and by wMch attalnr^ent nay be measured. This unit Is Intended 
to develop student changes In both the cornltlvo (knowledge) and the affective 
(attitude) domains. The behavioral objectives for this unit contain these basic 
parts : 

1) The concept 9 or skill bcln?, evaluated. 

2) The method by which the evaluation will occur (multiple-choice). 

3) The expected criterion (percent of students who shouLi correctly respond). 

4) THe Bloom's taxonomy level at T^bich the concept will be tested. 

5) The audience (particlpatlnf; student's). 

6) The expected behavior (selectlnjr the best answer). 

The present trend in ec^ucation is toward stricter educational accountability, 
behavioral objectives !iclp define some of the desired eutcoro« for which education 
can be accountable. 

Student l^jarnin^, is not all at t)i& sane level. For example » direct recall of a 
fact requires fewer mental manipulations than applying a concept to a new situation. 
One system for indicating, the level of difficulty of a desired response is through 
the use of Bloom^s taxon my. The higher the Bloom's number assigned to an objective, 
the higher the level of desired competence with a particular concept. Following 
are descriptions of Bloom's levels assigned to each objective. 

Cosnitivc Objectives 



ICxiowlcdge Level 

1.12 Knowledge of Specific Facts 

1.21 Tsnowledfje of Convention 

1.22 ICnov/ledge of Trends and Sequences 

1.23 ^CnovTled(:e of Classifications and Categories 

1.24 Knovfledo^e of Criteria 

1.25 ICnowledse of Methodology 

1.30 Knov^led^e of Universals and Abstractions in a 

1.31 Knowled<>e of Principles and Generalizations 

1.32 lOiowled^e of Theories and Structures 



Intellectual Level (Cognitive) 

2.10 Translation 
2.20 Interpretation 
2.30 Extrapolation 
3.00 Application 
4.10 Analysis of Elements 
4.20 Analysis of Relationships 
field 



Affective Objectives 



1.0 Rccclvins Level 



3.0 Valuing Level 



1.1 AWvireness 

1.2 Uillinsness to iieceive 

1.3 Controlled or Selected Attention 



3.1 Acceptance of Value 

3.2 Preference for a Value 

3.3 Commitment 



2.0 Responding Level 

2.1 Acquiescence in Responding 

2.2 Willingness to Respond 

2.3 Satisfaction in Response 



4.0 Organization Level 

4.1 Conceptualization of 
a Value 

4.2 Organization of a 
Value System 
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Affective Objectives 
(Continued) 

The following behavioral objectives are Intended to give teachers direction during 
the teachlnp of this unit. The behavioral objectlvec define only key concepts 
basic to the entire unit. They do not define all the learning experiences that 
will occur. The objectives vrlll be revised as aore student data becomes available. 
This data will provide the necessary information to calculate realistic criterion 
levels . 

Please teach with the objectives, not the test questions, in mind. For the knm^l- 
edge level objectives, students are expected to know specif ic things. However, 
for the Intellectual level objectives, students are expected to take knowledge, 
apply it to an unfamiliar situation, and determine the best answer. Teaching the 
test question turns a level 2, 3, or 4 test question into a levt».l 1, or knowledge 
level question. 



Module: 4 Page 8 



I 

2 ? Sl 



« 



pr CO 



i-» OH 

^ HO 13 

? s* 2^ ^^ re's 

15 S S § '^'^ 







Q O 




o 


H 


cr (5 




n 


(0 


u. < 


rt 




1 






rr 


O H 


s 


(0 




rr 0 




►1 






rr 




0 


^ it 


H» 


s- 


(0 


« p 


(0 


0 


rr 


(0 09 





1 Attitude questions are answered completely 2.2A All 
and truthfully, (as measured by a & b below) 

* 

a) 90 percent of all students will respond to . 
each opinion question. 

b) i!o more than 10 percent of the students will 
use patterned responses for unit evaluation 
questions. 

2 57* Environmental Education Project modules are 3.2A 70%* All 

worth studying. >^Po8t test question only 

3 3G All schools should teach more abuut the «ays 3.2A 10% All 

the environment affects people, and people 
affect their environment. 

4 1 Match the coirect food croup with a set of Its 1.23C 30% B,C,D,E 

four most important nutrients. S 

5 17 Select the set of 3 foods which can best supply 1.23C 30% B,D,E,S 

good quantities of iron. 

6 2 Fats and carbohydrates should supply most of 1.12C 45% B,C,D,G, 

a person's energy requirements. H,S 

7 1& Vitamins and minerals are primarily used iii 1.23C 30% B»C,D,S 

assisting cellular activities in the body. 

C 3 During pregnancy, the mother needs to eat 1.12C 30% B,D,E»Q, 

slightly more from the fruit & fresh vegetable, S 
milk, and meat groups. 

9 19 Select from a set of four meals, a nutritionally 2.20C 35% B,C,E,S 
balanced, inexpensive, and lou calorie lunch. 

10 4 V/ater is essential for every chemical process 1.12C 25% B,D,S 

In the body. 

11 20 Select the best definition of malnutrition. 1.31C 35% D,C,0,P, 

S 

12 30 Students try to keep their daily diets 3.2/. 10% B,C,E,0, 

nutritionally balanced. P>Q>S 

ERIC 
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TT" 5 Select from a list of specific foods, the food 2.20C 25% C,D,E,G,H, 
best able to provide good quantities of all ■ ItS 
amino acids t 

14 21 Select the nutrient In shortest supply through- 1.12C 45% C,D,I,S 

ou*: the worldt 

15 6 Nutritionally balanced diets cannot be made from 1.31C 35% C,E,6,H,0, 

a single food source. ... ^ 

16 22 Select the correct comparison of the fiber, 2.30C 30% S,G,S 

protein, and mineral contents In tvo common 
foods. .. ' 

17 7 Theracon Is an Indepeudent laboratory doing l.lic 50% F,S 

research under . contract for. Pther companies? , 

18 23 Surgery Is one technique not utilized In 1.25C 20% F,S 

nutritional analysis at Theracon. , , ., 

19 3 Select from a list, the types of tests which 1.25C 40% F,G,S 

Theracon usea to . analyze, a new diet. 

20 24 Theracon keeps Its animals outside to restrict 1.24C 5C% F,S 

the spread of disease. 

21 9 From a set of four diets, select the one which 3.00C 25% G,I,S 

Is both nutritious and palatable for most 
humans. 

22 25 From a set of four food ingredients, select 1.12C 40% G,S 

the one which humans cannot digest. 

23 10 Select the best sentence explaining the value 2.200 10% G,H,S 

of cereals in the food of carnivores. 

24 26 Given the costs and quantities of four foods 2.20C 15% G,H,L,S 

consumed by an animal, select the most 
economical food. 

25 11 Good nutrition is most critical during growth v 1.12C 35% G,H,1,N,Q, 

and pregnancy. ^ 
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26 32 Human foods should have accurate and usable 2.3A 10% H,I,J,L, 

information describlnp. the nutritional value of S 
the food displayed on the food package. 

27 12 Match two types of additives with their uses 1.12C 20% I,J,S 

in food processing. 

rO 27 Low levels of minerals & protein most frequently 1.12C 457^ I»Q»S 
causes permanent mental & physical damage in 
humans. 

29 13 Select the best statement ev^aating the 1.24C 30% I,S 

potential of various new foods for fulfilling 
the world protein requirements. 

30 23 Evaluate the potential for improving crop yields 1.31C 30% I,S 

using present farming techniques. 

31 14 Select the best summary statement about the 4. IOC 25% K 

conclusion of the film "Tragedy of the Commons." 

32 33 Society should work to supply nutritious food 2.1A 10% K,Q,S 

at a price vrhich each family can afford. 

33 34-37 Every society should encourage every human to 3.3A 10% J,K,S 

P7:actice good environmental use techniques. 

34 15 Select the most important step in accurately 1.25C 35% S 

detemining the nutrients in a food. 

35 29 Bacteria v;hich thrive at hip.h temperatures may 2. IOC 40% S 

not be killed during canning. 

36 16 TThen stored properly, canned food will remain 1.12C 40% S 

usable for more than a year. 

37 31 Theracon's dogs & cats are treated pretty 2.1A 30% S 

well, except when their research might be 
testing a poor diet. 
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CLASS PERFORIIANCE SUlltlARY SHEET 

The following pages indicate how your class (es) responded to the pre and post-module 
tests* The following code Is used throughout the test. 

A - Percentage of students responding correctly on the pre-module test* 

B - Percentage of students responding correctly on the post-module test. 

C - Percent i^rowth expected between pre and post-module tests. 

D - Phi score for the test Item. This score shows the quality of the test 
questions. Phi scores below 25 Indicate either a poor test Item or 
a topic that was not taught well In the unit. Phi scores abov 40 Indicate 
a very c^ood test Item which was well taught. 

The opinion questions have two scores listed for each test result. scores 
indicate the percentage of students agreeing with the statement and "-" scores 
indicate those disagreeing. The students with no opinion make up the remaining 
and unreported percentage. 

The correct answers are circled. 

1. milch one of the food groups contains high quantities of calcium, 
protein, fat and riboflavin? 

(aP milk group c. bread and cereal 

b. meat group d. fruit and fresh vegetables 

2. I'Mch pair of nutrients should supply most of a person's energy 
requirements? 

a. fats and vitamins c. proteins and vitamins 

b. carbohydrates and minerals (d? carbohydrates 

3. How many more servings of which food groups should be eaten during 
pregnancy. 



A 


B 


30% 




C 


D 


A 


B 


45% 




C 


D 


A 


B 


30% 









Vegetables 


Bread & 


Milk 


teat 


& Fruits 


Cereal 


a. 1 more 


1 more 


Satne 


Same 


b. Same 


2 more 


2 more 


Sane 


<g7^ 1 more 


1 more 


1 more 


Same 


d. 2 more 


2 more 


2 more 


1 more 



4. VJhlch one of these substances is required for every chemical process 



A B in the body? 

25% a. vitamin C (c^ water 

C D b. calcium dT carbohydrate 
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5. Select the food which contains the best mixture of amino acids. 

A S 

a. whole wheat bread meat loaf 

_ b. spinach d. oranges 

6. What best explains why cat food Is not usually made of pure meat? 



c 


D 


A 


3 


352: 




C 


D 


A 


B 


50% 




C 


D 


A 


3 


AOZ 




C 


D 



A 


B 


25% 




C 


D 


A 


B 


10% 




c 


D 

] 


A 


B 


35% 




C 


D 



a. Pure meat Is too expensive 

b. Cats will refuse to eat a steady diet of meat. 
(c!> A pure meat diet Is not nutritional. 

d. Pure meat has a low biological value and low digestibility. 

7. The Theracon Laboratory is: 

a. part of Hill's (JJ a contract research lab 

b. part of the State Health Labs d. a branch of the National 

Institute of Health Labs 

8. From the list below^ choose the group of tests Theracon runs on 
every diet before approving it for manufacture and use. 

a. 2, 5 c. 1, 2, 3, 5 

b. 2, 3, 4 (T) 1, 2, 3, 4, 5 

1. Will the food cause diarrhea? 

2. Willi an animal prefer one food to another? 

3. Will the food keep a nursing mother healthy? 

4. Will the materials for the diet be easily obtained? 

5. PJill the food look and smell right to the person buying 
thci food? 

9. iniich of these four diets is both nutritious and palatable for most 
Americans? 

a. Liver 9 broccoli » buttermilk^ rye bread. 

b. Hot dogs 9 french fries^ and a milk shake. 

c. Macaroni and cheese » french toasts and chocolate milk. 
(^T) Hamburger and bun» tomato and lettuce salads ice cream. 

10. Wtiich sentence best explains why people and dogs should eat cereals 
such as wheat and corn? 

(T?) Cereals supply calories so that proteins cun be used to build. 
d7 Only cereals and fat can supply the body's energy requirements. 

c. Cereals act as an economical replacement for animal protein. 

d. Cereals provide good quantities of most of the essential minerals 
for a diet. 

11. Good nutrition is always important ^ but is most critical during: 



a. growth and old age 

b. pregnancy and old age 
fcT) growth and pregnancy 

O ^ d. pregnancy 9 heavy work periods ^ and middle age 
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Vnxich of the answers below correctly matches the two types of 
additives and their use in foods. 

a. 1-A, 2-B ^c?) 1-A, 2-D 

b. 1-B, 2-C d'. 1-C, 2-A 

1. Anti-oxidants . used with fruits, oils, & cake mixes 

2. Emulsifiers ^ used with candy, ice cream, & mayonnaise 

a. Keeps mold from growing. 

b. . Adds flavor and body to a food. 

c. Keeps food moist and soft. 

d. Keeps food well mixed. 

Which of these statements is true? 

a. Synthetic foods can provide inexpensive nutritious diets. 

b. Fish neal can supply enough inexpensive protein to balance the 
diets of most poor cotmtrles. 

(c^ Artificial meat made of soybeans can be made in large quantities, 
but it is expensive, 
d. Cereals, such as rice and wheat, supply the required levels of 
nutrients for diets throtighout the world . 

According to the arguments presented in the film, "Tragedy of the 
Commons," which of these etatements best, summarizes man's future? 

a. ilan will not abuse his environment If everyone is given education 
and (he right to follow his own conscience. 

b. Technology \fill take care of the world's problems, since it 
^^^^ rapidly changes to fit the needs of each nation. 

Unless governments throughout the world take s trong steps to 
control population gro\/th and environmental abuse, the quality of 
life will worsen. 

d. The United States has enough land and rc80u<:r.es to care for our 
population at the rate it is growing. 

To accurately measure the amount of fat, protein, and minerals in a 
food, what is the first thing to do to the food? 

a. dissolve it in ether c. burn it in an ashing oven 

b. Dissolve it in acid ( 3^.) dry it in a drying oven 

If a can of food is kept dry and sealed at temperatures under 90 
degrees F. , how long could it be stored before it could not be used 
with complete safety? 



a. three months c. nine months 

b. six months over a year 
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A 


B 


30% 




C 


D 


A 


B 


30Z 




C 


D 


A 


B 


35Z 




C 


D 


A 


B 


35Z 




C 


D 


A 


B 

*• 


45Z 




C 


D 


A 


B 


30Z 




C 


D 



17. !ftilch set of foods provides three good sources of Iron? 

a. corny spinach ^ & cheese 
b> gizzards I carrots & cheese 

baked beans ^ pork chops ^ peanut butter 
oT lettuce t cereal & eggs 

18 • IJhlch statement best explains the role filled by vitamins and 
minerals In nutritional requirements? 

a. Vitamins and minerals provide energy to the body. 

Vitamins and minerals assist many activities by the cells. 

c. Vitamins and minerals build most of the body's organs. 

d. Vitamins and minerals only build bones » teeth » and muscles. 

19. Select the meal vhlch could most cheaply and with the fewest calories 
provide one- third of your dally n utritional needs . 

a. tuna fish salads bread & orange juice 

b. macaroni and cheese » skim milk and com 
w.c.") baked beans with pork, tomatoes and milk 

d. pork chops 9 green beans » french fries and milk 

20. Select the best statement. 

a. People are malnourished because they do not eat food with enough 
energy In It. 

Overweight » as well as underweight people could be suffering 
from malnutrition. 

c. People who are malnourished will starve to death If they do not 
begin to get more food. 

d. Hen are moi9t often malnourished since they require more proteins 
and vitamins than women. 

21. Low levels of which one of these nutrients causes the greatest pro- 
blem throughout the world? 

a. fats c. carbohydrates 

{h.y proteins d. vitamin C 

22. Select the line which best shows the anounts of fiber t protein and 
minerals In lettuce and cottage cheese. 





Fiber 


Lettuce 
Protein 


Minerals 


Fiber 


Cottase Cheese 

Protein 'Unerals 


a. 


lovr 


low 


hizh 


low 


hlRh 


low 


b. 


hlRh 


low 


hlRh 


hlph 


hlsh 


hlRh 


c. 


low 


hlRh 


low 


low 


low 


hlRh 




ihlBh 


low 


low 


low 


hlRh 


hlRh 
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A 


B 


20% 




C 


D 


A 


B 


50% 




C 


D 


A 


D 


40% 




C 


D 


A 


B 


2C% 




c 


D 


A 


B 


45% 




C 


D 


A 


B 


30% 




C 


D 



23* Select one thing which is seldom done at Theracon. 

a. Animal *s' feces are analyzed. 

b. The amount of food eaten is measured. 

c. Blood tests are run. 
*d.^ Intestinal surgery is analyzed. 

24. \^at is the main reason that Theracon keeps most of its cats and dogs 
outside? 

a. Because too much noise can affect a dog's metabolism. 
To keep the spread of disease to a minimum. 

c. To provide better tests for food energy requirements. 

d. To allow better testing conditions for palatability and diarrhea. 

25. Select the one material which is never digested by man, dogs, or cats, 
and is an essential part of our food. 

a fat c. vitamin A 

fiber d. plant protein 

26. Four kinds of food were fed to average-sized dogs. From the average 
daily feedings, pick the most economical food. All four foods kept 
the dogs healthy* 

a. Canned food, dogate 2 pounds per day, food cost 35 cents per 
pound. 

b. Canned food, dog ate 3 pounds per day, food cost 20 cents per 
^ pound. 

fc^ Dried food, dog ate 0.6 pounds per day, food cost 30 cents per 
pound . 

d. Dried food, do3 ate 0«A pounds per day, food cost 50 cents per 
pound* 

27. Lov; levels of which set of nutrients most frequently causes damage 
to mental and physical ability of humans? 

a. carbohydrates and vitamins c. calcium and fats 

b. vitamins and fats Cl*]^ minerals and protein 

28. Using the common methods of farming now in U3e, which of these 
statements is correct? 

a. Me could grow much more food in tropical areas. 

We tvould cause ^uch more erosion if wo farmed more land in the 
^ United States. 

c. "^lost of Russia's good farm land is not being farmed, but could . 
be. 

d. He could increase the world's good farm land by one-third with 
irrigation. 
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29. You should not store canned foods in places \Aiexe the temperature 
— -j^ — — I — will fio over 100 decrees F. Why? 

Because some bacteria Is not always killed during canning. 
— Q — — g — ^Br Because this heat destroys vitamins and proteins in the food. 

c. Because expansion of the food may cause the can to leak. 

d. Because 100 degree temperatures will quickly change the 
flavor of the food. 

PART B 

Your answers on the last part of this test will be used to determine what you think 
about some of the ideas contained in the unit. 

^ g 30. Choose the correct statement about your eating habits, 
a 

^ a. I usually eat nutritionally balanced meals. 

^ b. I don't know whether or not my meals are nutritionally balanced. 

J c. I don't care whether or not my meals are nutritionally balanced. 

d. I don't ustially eat nutritionally balanced meals. 

31. How do you feel about this statement: "Theracon's dogs and cats 
^1^^ are treated pretty well, except when their research might be 

testing a poor diet.'' 

a. I think the statement is probably correct. 

b. I really couldn't juess if it is correct or not. 

c. I think the statement is probably incorrect. 



Ilark the direction society should take on each of these positions: 

a. Society should take strong steps toward this goal. 

b. Society should move toward this goal, but slowly. 

c. Society should remain as it is. 

d. Society should slowly move to oppose this goal. 

e. Society should take rapid steps to oppose this ff>al. 



+A- 


+B- 








33. 


+A- 


+B- 








34. 


+A- 


+B- 








35. 


+A- 


+B- 
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32. Human foods should be required to provide accurate and 
usable information on the food package about the 
nutritional value of the food, even if it costs an ex* 
tra penny a package. ABODE 

We should make sure that every family in America can 
obtain adequate supplies of food at a cost they can 
afford. ABODE 

Starting in 1980 t every family which gives birth to 
its third or more child should pay more taxes for 
each new child. ABODE 



country to bring its population growth under control. ABODE 
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+A- 


+B- 

< 


+A- 


+B- 


+A- 


+B- 



36. Anybody should be fined for allowing land to erode when 
It could be protected at a reasonable cost. ABODE 

37. 1 should be able to use the environment any way I want 
without Government restrictions. A B C D E 

30. All schools should teach more about the ways the 
environment affects people, and people affect their 
environment. A B C D B 
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PART C 

Your answers to questions 39-58 will help us determine what you think of the 
nodule In general. Please use this key: 

A • Yea (or I agree) B » I'm not sure C ■ 2Io (or I disagree) 

3r. I think we had to go through this module too fast. ABC 



+B- 



+B- 



40. I think our class discussions were Interesting and 

informative. ABC 

41. I think our substitute teacher was adequately prepared 

+B- to present the material. Clark D if you had no substitute.) ABC 

42. Ity teacher helped answer most of my questions about 



+B- ideas presented in this module. ABC 

43. I think we used the self-test questions in a way 



+0- that helped me learn and think. ABC 

44. We discussed the films in a way that helped each 



+B- of us learn and think. ABC 

45. I think my teacher enjoyed teaching this module. ABC 



+B- 



4r. I think moat other students enjoyed studying this 
-fB- module. ABC 

47. lk)st of the necessary papers and supplies were ready 

when we needed them. ABC 



•fB 



+B- 



+B- 



4G. I think that most of the questions asked by this 



•fB- test were fair. ABC 
49. I think the papers in this module contain useful and 



4-B~ interesting, information. ABC 
50. I think the papers in the module could be easily read. ABC 



51. I think the ideas covered in this module fit together 



•fB- pretty well. ABC 

52. The films used in the module were interesting and useful. ABC 

53. I enjoyed taking the trip, and I learned a lot. ABC 



S4. The trip leaders did a good job helping me learn on 



•fB- the trip. ABC 

55< I discussed some of the thinfjs in this module with my 



•fB- family or friends. ABC 
50* 1 think the activities and exercls :s in this module 



•fB- were interesting and useful. ABC 
37. Overall, I think this module was well worth the time 



4*8- we spent studying it in class. ABC 

rR?r ^ ^^uld like to study other modules developed by the 

tl\K>- Environmental Education Project. ABC 
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The Topeka Public and Parochial Schools 
Unified School District No. 501 
Environmental Education Demonstration Project 

nodule: A Paper A 

IIITRODUCTION 



The Environmental Education Project was created by the Topeka school systems to 
help you learn about your environment. Tlie project develops and tests materials 
for classroom and field trip activities. This module focuses on human nutrition 
and its effect on the world around us. Ho part of your environment will inflaencc 
your success and health more than your diet and the diets of people throughout the 
world. A good diet depends on the correct selection of food and whether or not 
proper foods are available. 

The Fodule you are about to study is built around four main ideas i 

1) Basic nutritional needs of humans. 

2) Scientific techniques used in determining nutritional requirements of all 
animals (including man) . 

3) Food processing, preservation, and future supplies. 

4) Prenatal development and the effects of foods, drugs, and disease. 

The module also includes papers and films about two other ideas which your teacher 
and you may choose to study. 

1) Consumer tips - food purchasing, advertising practices, and quackery in the 
reducing field. 

2) The pet population explosion problem. 

Following your study of this module, your class will take a field trip to Theracon, 
Inc., a nutritional research laboratory for pets and zoo animals. 

The Environmental Education Project uses test results to determine what you learned 
from the module and what you think about different parts of it. You will be given 
tests over the module before and after you study it. The tests will be used to 
determine what chan5;es ^ihould be made in the material. \/hct:her or not t%e teacher 
grades you using these test results is a decision to be ma:i? by your teacher. Test 
questions will be drawn from the field trip worksheet and student self-test questions 
with each paper. 

All of your ansvrers to the factual test questions will be reported to your teacher 
for use in grading, if desired. The test will also contain a set of questions about 
your opinions. Your ansv/ers to these questions will be used by the Environmental 
Education staff to Improve the material you are studying. 
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Green pages In the teacher's material usually will contain three sections: 

1) "Topics and Concepto" - lists the Ideas from the student papers and exercises 
that will be on the final test. The numbers of the topics correspond with the 
behavioral objectives listed In the front portion of this module. 

2) 'Teacher Suggestions" - provides background material and suggestions for pre- 
senting the paper or exercise. 

3) "Answers to Student Self-Test Questions" - pro^^ldes answers and follow-up 
material to help In a discussion and review of the self-test. 

This Introductory paper is concerned with the following three attitudes. They will 
be nurtured throughout the next two weeks as the students work with this module. 



TOPICS ktJD CONCEPTS TESTED 

1) Students should read each opinion onestlon on the final test and try to respond 
truthfully. 

2) Upon completion of this module, students should Indicate a desire to study 
other modules developed by the Environmental Education Project. 

3) Upon completion of this module, students should indicate a desire to study more 
material about man's relationship f.o his environment. 

TEACHER SUGGESTIONS 

Please bring out three points during the introduction: 

1) This module is about nutrition, a subject which plays a very large role in every 
persons* (males and females) health, success, and ability to cope with life. 
People who are always tired, overweight, underweight, or having trouble learning 
in school may all be haviui; problems caused by poor nutrition » This module will 
try to quickly and concisely give enough Information to help Interested students 
develop better nutritional patterns. 

2) The project is very interested in student and teacher opinions, criticisms, and 
compliments. We get these comments during the field trip, from teachers' 
verbal and written comments, and from opinion questions on the student test. 
Please encourage students to react to the material being presented. Pass their 
reactions attd yours on to us. 

3) You should make it clear if students will be graded using the factual part of 
the posttest. The tests are fair, and are strictly based on the behavioral 
objectives Included in this module. If the students understand each paper's 
student self-test questions and the field trip material, they should do very 
well on the posttest. 
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nutrition and You 

'lalnutrltloh wears nanjr masks in America. It way be found in the overweight, the 
sleepy and tired > the old and crippled, those whose hair and skin is dry, and 
slowly prowing or brain damaged children. Malnutrition occurs wheneve*: a person 
or aninal does not eat a diet which keeps hin fit, healthy, and alert. Many 
Americans suffer malnutrition, but no proup of Americans suffers more than the 
teenaf^ers, particularly teenage girls and mothers. 

!:?utrients 

Wutrients are chemicals in food that bulla and provide entrgy for the body. Chart 
I on page 2 names the itiajor nutrients which should be included in a balanced diet, 
gives examples of foods v/hich contain tLo nutrients, and indicates the function of 
the nutrient in the body. 

As you look through this chart, you should keep in nind that every nutrie nt is 
required by tlie body. An extra supply of one will not do the job of another. 
For instance, several nutrients on the list will supply energy. Proteins and 
carbohydrates will supply about the same amount of energy (or calorics) while 
fats supply about tt^o and one-fourth times more, pound for pound. However, 

only proteins can supply aone of the necessary materials needed to build brain 
cells, body organs, hair, and so on. Only fat can provide the necessary fatty 
acids for healthy shin and for carrying vitamins throughout the body. Only 
carbohydrates can supply a ready source of quick energy* Therefore, a person's 
diet must contain foods with ^^11 nutrients if good health is to be maintained. 

Uater * The Basic Uequiremcnt 

One essential for a good diet was omitted from the chart since it is easily 
obtained ftov\ many sources. Water makes up most of the v/eight of the total body. 
A loss of only one-tenth of it will result in death. IJater regulates body texor 
perature, carries wastes to the kidneys, and helps carry oxygen, food, antibodies, 
and hormones to all parts of the body. Yet, many parents forget to give their 
young children enough water; teenagers nay not drink enough when exercising j and 
older people sometimes cut back on v/ater to avoid the necessity of going to the 
re St room. 

In young children^ lack of energy or poor appetites may indicate a lack of enough 
wat(^r. At all ages, health damage may not appear immediately. Continued low 
intake of vatex will put strain on the kidneys and bladder. This strain may not 
cause noticeable damape for several years* and by the time the dat^age is noticed, 
it may cause severe problems. 

1'or.t adults should be sure to drink at least five glasses of liquid, containing 
water, every day in addition to eating the food necessary for a balanced diet. 
Active teenapj^rs should drink even more- 
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^^nne of the Mutrlent 



Foods that supply 
i'^^oortant srounts 



Gone reasons why 
you need It 




Weat, fish, poultry, 
e<rnSy cheese, and 
niUu 

Feanut butter, nuts 
^rleH heans and peas 



Bulldlnf; Bloclts 




To build and repair 
all tissues In the body. 
To help form anti- 
bodies ' In th3 blood 
t;hlch flnht Infection. 
To form pood hair and 
finfyernalls. To sup- 
ply enerpy. 



Butter and crear^ 
Salad oils and dresslnfis 
feats 

\Jholc nllU, ice cream 



J3t 



Knerp;y and vitanin tOT'Tlnf! 



To supply a lar^e 
amount of reserve 
enerr^y in a snail 
araount of food. To 
help keep skin smooth 
and healthy by supply- 
Inr, substances called 
'essential fatty acids* 
To carry Vltanlns A 
am! P. 



CArvr/>^r>?J^Tn'3 .^-'""'^Ureai^s and cereals 

(Husars and Starch) Potatoes and com 

n^^^ktsi^skT^ V Preserved fruits 
^rapld Fnerry "^..^ Pupar, sjrrup, and jolly 



To supply quick 
energy^ 



THE VITA IIITS 
VitPinln A 




Isease 
eslstence 



Yellot; fruit, dark ^^rcen 
and yellow vegetables 
Cream 

Cheddar-type cheese^ 
Ice creairt- 

Liver ^ ef»^8 



To help produce healthy 
skin and mucous meiri- 
branes. To protect 
against night blind- 
ness and proiiote heal- 
thy eyes. 



Thiamin /^^^ poultry 

?.lboflavin J JP/\ dried peas and 

and Ilacin f ^.^^^^ A beans 

(n Vltarlns}^!^^ (Xl :tilh, cheese, and ice 

v)3 ^-'^^Miole ?5rain and enriched 

breads and cereals 



Enerpy Releaser r'n^uc^potatoes 



To help the body re- 
lease energy from food . 
To help the nervous 
syster:. 

To help knep appetite 
and digestion noriial. 



Vitanin C or (i^P^'^'^v Citrus fruits— len^on. 
Ascorbic (/y^ ^xXoranir'i, f^rapefruit, lime, 

Q .0 ^ vlstravrberries^ cantaloupe 

n ' V^-^*" /^/Tonatoes 
Q r\ /: ^AT^ or lightly cooked 

) h) //^ f^reens, cabba'^e 
^<^Jc4Hl> ^^itc potatoes 

Green peppers, broccoli 



Cell Cenenter 



To nake cementing 
^Mterialo that hold 
body cells tor^ther* 
To m?:e x^ralls of blood 
vessr^lo firm « 
To ticlp resist infec- 
tion. To help prevent 
fatif^ue. To help in 
healln'^ t^ounds and 
bro]:en bones. 
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Harae of the nutrient 

Vlta'iln D 
or the 

Sunnhlne Vitamin 




Foods that supply 
Important anounts 



Sowe reasons ifhy 
you need it 



Vltaciln 1) nllk 
Butter 

Floh liver oil 
unshine (not a food I) 



Transport 



To help the body absorb 
calcima from dir>estive 
tract • 

To help build calcium 
and phosphorus into 
bones. 



THE 'Il imi^S^ 





Assist Bones and -lerves J 



Till. 

Cheese, especially 
Cl:eddar*type 
Ice cream 

Turnip and mustard {greens 
Collards, kale, broccoli 
anned sardines, salmon 



To help build bones, 
teeth* 

To help make blood clot* 
To help nuscles react 
normally. 

To delay fatigue and 
help tired muscles 
recover. ^ 



Iodine 

Control 
Energy 




Sea Foods 
Iodized salt 



To mke thyroxine, an 
essential hormone that 
controls the rate the 
body bums food. 



Iron 




Liver 

leat and eggs 
Green leafy vegetables 
Aaisins, dried apricots 



arry Oxyjren 



To combine with protein 
to make hemoslobin, the 
red substance in the 
blood that carries 
o^cyf^on to the cells 



Adapted from Choose Your Calories by the Co)T;pany Xhey Keep," published by the 
national Dairy Council. 



The Four Food Groups 

As you probably noticed on Chart 1, many foods show up time and time acain beside 
the various nutrients. Therefore, dietitians have placed foods into four main 
jrroups for ease of planninf; dio.ts* These groups are the milk rroup, the neat group, 
the vegetable and fruit group, and the bread and cereal group. 

Because teena.'^ers are still growing, they should eat more tlian acquits of the foods 
Tfhich supply proteins, minerals, and vitamins. This includes the first three food 
f^roups. Tliey don't need to eat a lot of the breads and cereals, since these mostly 
supply ^alories' and increased amounts of the other food croups will take care of 
the increased calorie needs. 

C'lart II lists the four food pxoups and «rives recommended servings for teenapers, 
adults, and during pregnancy ♦ A servinc for a p,irl is usually a little smaller 
than for a boy since most pirls are smaller and less active* Serving size io 
determined by the size, acf:lvity, and rate of f»routh of the person* 
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Chart II • Daily Food Requirements by Food Group 
Use Dally! — 



Groups 



No, Servings 



Illlk Group 

til Ik , cheese^ 
Ice cream 9 
and other 
milk-made 
foods I can 
supply these 
require- 
ments • 



A or more for 

teenagers 

2 or more for 

adults 

1 extra for 

pregnancy 



Size of Servings 



1 cup of milk or 
Its equivalent 



Paper 6 

Pa}?;e 4 




TIeat Group 

Meats 9 fish 9 
poultry, eggs, 
peanuts, beans, 
peas, and nuts 
can help 
supply these 
requlrerients 



2 or more 
servings for 
teenagers and 
adults • 
.1 more small 
serving needed 
during 
pregnancy • 



2 oz. of neat for 
women, 3 oz. for 
men. 



Vegetable and Fruits 

Dark green or 4 or more 
yellow vege- servings for 
tables, citrus teenagers and 
fruits, and adults, 
tomatoes. I extra serv- 

ing during 
pregnancy. 



1/2 cup of 
fruit or 
vegetables 
per serving 




Bread and Cereals 



Enriched or 
whole grain 
breads and 
cereals 



4 or more 
servings for 
teenagers , 
adults, and 

during 
pregnancy 



1 slice of 
bread or Its 
equivalent 
per serving. 
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Doctors have found that patients who eat the kinds and amounts of food listed In 
these charts^ and set enou)»h sleep, vrlll usually find themselves alert, healthy, 
and not needlnc to depend on cokes, coffee, or other drugs to ''keep avrake and 
alert.' 

If a person weighs about what he should, and gets hungry ^;lth these servings, he 
should snack or foods from the first three groups. Desserts and soft drinks supply 
mostly calories; and cost as much as nutritious foods^ so they should be avoided. 

If a person is (venreight and does not lose weight on these servings, he should be 
sure to cut back on high calorie foods froci within the food groups, such as butter, 
fried meats, and vegetables with high carbohydrate levels. He should continue to 
eat low calorie foods from all four groups, such as salads, skim milk, green beans, 
cottage cheese., broiled meat, and so on. Under no circumstances should a person 
try to lose weight by cuttinr. out all of one or two of the food groups. He'll 
eventually lose his health along with his weight. 



STUDKIT SELF-TEST 

1. Write dovm four nutrients supplied by the milk group, neat group, and vegetable 
ar'l fruit group. Find two nutrients supplied by th bread and cereal group. 
Are any nutrients supplied by all groups? 



2. t'lhat arc the three nutrients that can supply calories (energy) to the body? 



3. Which one of the actions in the list below best summarizes the way that most 
vitamins and minerals work to help the body? 

a) Supply energy c) Release energy e) Digest food g) Assist cell 

activities 

b) Resist infection d) Build cells f) Destroy wastes 

4. Is it correct to say, "She needs to eat more bread because she's eating for 
two ? irhy? 



5. Suggest three Inexpensive foods which have a lot of protein and Iron. 



G. IHiich of the chemicals in food is the most critical requirement for life? 
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TOPICS AIID COIICEPTS 

4) Students should be able to natch the correct food group with a set of its 
four most important nutrients. 

5) Students should be able to select a set of three foods which are all rich In 
Iron. 

6) Students should Indicate that fats and carbohydrates supply most of a person's 
energy requirements. 

7) Students should Indicate that vitamins and minerals are primarily used in 
assisting ccllul&r activities in the body. 

8) Students should indicate that during pregnancy the raother needs to eat 
slightly more from the fruit and fresh vegetable, milk, and meat groups. 

9) From a set of four meals* students should be able to select a nutritionally 
balanced meal which Is inescpensive and low in calories. 

10) Students should Indicate that water is the most essential chemical in food. 

11) Students should be able to select the best definition of malnutrition. 

12) Students should try to keep their dally diets nutritionally balanced. 



CUGGESTIOnS FOR PH'ZSEIITATIOH OF PATER B 

Assisn this paper v;lth the accompanying "Student Self-Teot ' as homework. Point out 
to the students that their test is made from the concepts covered by the questions 
on the self-test. Suggest tliat students read the student self-test questions, then 
read the unit and ans\7er the questions. 

Review the Student Self-Test* questions as a class. TJe would suscest that you 
quickly check each student's ansv/er sheet to see if an effort was made to answer 
the questions. If you grade on homev/ork, a simple note of the number of questions 
answered by each student will provide an indication of student effort, go lone 
the assignments are graded periodically for content to encourage honest efforts 
eacli tine. In any case* the goal of the questions is to help make sure that the 
students work to utilize the concepts needed to answer each question. A good class 
discussion of each question id.ll help students reach this goil. Be sure to see if 
there are student questions about vocabulary used in the charts or texts of this 
paper. This is a key papr%r for the entire unit. 

One difficulty most students have with this paper is in distinguishing nutrients 
from food r^roups . Point out that nutrients (iron, vitamin A, etc.) are like the 
letters that make words. The 'words" are the food groups. Several nutrients are 
needed to make any word, and the same nutrients may appear in several different 
food groups. 
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Papers C> D^^ and and the food chart activity described below will all help meet 
the objectives of this paper. Use the Student Self-Test questions to introduce 
the basic concepts^ then use the later papers to help cement the concepts into a 
v;orhable frameworl: for otudents. 

Iced Chart Activity 

An indexed set of flash cards (which can be obtained free from the Dairy Council 
of Greater Kansas City, 45th and Van Brunt Ext., Kansas City, Ilissouri 64130), 
showinc the contributions of fifty foods to a teennger^s nutrient requirements is 
supplied with each module. These can best be used following h discussion of 
Paper nutrition and You, ' or Paper C, 'Tood for Life.'' 



Organize the charts into this sequence: 



Sequer.ce 


Chart Ho. 


Sequence 


Chart No. 


1. Milk, Whole 


1 


13. 


Peanutbutter Sandwich 


22 


2. TIeat Patties 


11 


14. 


Carrots 


25 


3. Green Beans 


23 


15. 


Potatoes 


26 


A. Liver 


17 


16. 


Chocolate Ililk 


3 


5. Bread and Butter 


38 


17. 


Banana 


34 


6. Cheese^ Cheddai 


5 


m. 


Svreet P.oll 


41 


7. Fi8h» Haddock 


IS 


19. 


Pizza 


42 


8. Cooked Cereal 


39 


20. 


Soft Drinlc 


47 


9. S\/eet Potatoes 


29 


21. 


Butteroilk or Sklin Milk 


2 


10. Ice Cream 


3 


22. 


Cookie 


46 


11. Frosted L^iyer Cake 


45 


23. 


Egg 


19 


12. llacaroni and Cheese 


20 


24. 


Tonato 


31 



The other 20 cards should he arrani^ed in the order of their card numbers. Now, 
cover the names for each chart with a paperdipped 4x5 card or some other similar 
piece of paper so that the nat>ie of the food is not visible. 

Before presenting the cards, place the headings, "'milk," "meat,' "bread and cereal," 
"vegetable and fruit, ' and "other'*' in a prominent position on the chalk or bulletin 
boards so that the class can easily see them. After identifying the first food 
fron each of these groups, tape the appropriate chart below its heading and leave 
displayed throughout the exercise. 

Betjin the review by explaining the nilk chart (number 1) to the students. Point 
out that the height of the bar ZT&phs indicate the contributions of the food to 
the student's daily requirements and that the top of each graph represents 33 
percent of the daily food requirements. Thirty-three percent of the daily require- 
ment should be obtained with each meal. These bars are taken from the same figures - 
as arc contained in the tables used with Paper E. 

Once the milk chart has been discussed, place It on the board beneath the heading 
'milk/ and then display the meat patties chart with its label covered. Ask 
students to classify this card, both by Its food group and the specific food. 
After several students have guessed, expose the chart and place it on the board. 
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Continue on throu^>!i the first five cards this \my. Note that liver was in position 
number 4* This was to discourage the student's tendency to guess ''bread and cereal^* 
Vfith the fourth card» and also to emphasize the nutritional value of liver* 

Continue on through the cards » asking different students to estimate the food group 
for each card* Have each student Justify his estimation in terns of which nutrients 
are hi^h and low on the chart* Follm/ing each estiination> expose the title and place 
the chart under the appropriate heading* After the first nine charts are up> have 
the students compare each of the food groups with each other* Bring out these 
generalities* 

1. In the meat groups protein is usually ouch higher than calories and 
iron is higher than calcium* This group usually has good niacin* 

2. In the milk group ^ protein is higher than calories^ and calciutn 
usually much higher than iron* 

3« In the breads group > protein and calories are about equals and about 
as high or hijther than any other nutrient* 

4* In the vegetable group v asccrhic acid (Vitamin C) is always higher 
than calories » and Vitamin A is usually high in green and orange 
ve<;e Cables « 

5* Some of each of the food ^ups is necessary in order to get enough 
of all of the necessary nutrients for a* balanced diet* 

Follotiring this review^ continue through t)ie cards» ashing each student to give his 
esti/nate of the group each new chart belongs unHer» justification of the e8timate> 
and a guess of its identity* llatce sure to select every student at some point » 
whether or not they volunteer to answer* Use those with their hands up to support 
or disagree with the student you first selected to answer the qtiestion* Strive to 
get a lively^ game-lilte atmosphere with all students involved* 

Three points which should come up as you go through the cards: 1) Desserts (placed 
in the Other category) have more calories than nutrients* Ice cream and butter 
fit into a kind of milk - ' Other'' category* 2) Mixed foods such as macaroni and 
cheese and pizza fit In a nixed group category since they have good amounts of the 
milk and meat group chaiicteristlcs* 3) Baked beans and peanutbutter are In the 
meat ?roup because of their nutritional characteristics* 
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AlJS^TCPvS - STUDENT SELF-TEST QUESTIONS 

Q 1. Write do\m four nutrients supplied by the milk group, meat group » and 

vepie table and fruit proup. Find two nutrients supplied by the bread and 
cereal group. Are any nutrients supplied In good quantities by all groups? 

A The milk group supplies protein , fat^ vitamins A, and calcium. 

The Lieat s^oup supplies proteins » fat^ B vitamins, and Iron* 

The vegetable and fruit group can supply vlCaulns A» calcium, and Iron. 

The bread and cereal group supplies some protein, carbohydrates, and B 
vltanlns. (Enriched cereals can also supply Iron and other vitamins.) 

Do nutrient can be v;ell supplied by all groups (and no group contains 
good supplies of all nutrients). 

Sit<»?te3tlon ! 

Following this question, point out that most nutrients can be supplied by 
at least two food groups. Itowever, each food group supplies at least one 
nutrient which cannot be obtained without eating large quantities of food 
from another group. Therefore, It Is best to eat small amounts from all food 
groups to obtain the prDper nutrients without excess calories. 

Q 2. Tvluit are the three nutrients that can supply calotles (energy) to the body? 
A Proteins, carbohydrates, and fats all supply energy. 

Q 3. !Jhlch one of the actions in the list below best suimnarlzes the way that most 
vitamins and minerals help the body? 

a) Supply energy c) Release energy e) Digest food g) Assists eel 

activities 

b) Resist infection d) Build cells f ) Destroy wastes 

A Most minerals and vitamins help the many cells of the body by regulating and 
assistin;; cell activities. The list below justifies this answer. 

a) IIo minerals or vitamins are used to supply energy. 

b) Vitamins A and C help the body resist infection. 

c) The B vitamins help release energy from food. 

C) lo vitamins or minerals ' build cells,*' althoush their presence "^s 
required for successful growth. 

e) Hone of the vitanins or minerals digest food in the G. I. tract. 
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f) None of the vltariins or minerals destroy wastes » although hemoglobin 
helps reiaove CO2 from the body. 

j») Vitamin A increases the vitality of mucous membranes. The B vitamins 
provide several valuable enzymes for cell digestive processes. Vitamin 
D is an important part of the mechanism tided to transport and utilise 
calcium in the cells; calcium is essential in encouraging reactions 
of nerves 9 muscles ^ and platelets. Iodine is used in one of the key 
hormones of the bodyr and iron is a key ingredient of hemoglobin, 
which is responsible for transporting oxygen in and carbon dioxide out 
of the body. 

Q 4. Is it correct to say, '*She needs to eat more bread because she's eating 
for tw '? Why? 

A IIo-*durins pregnancy, intake of all food groups except bread and cereal 
should increase slightly. During pregnancy, a woman needs more proteins, 
fats, minerals, and vitamins to build the child and herself. As the extra 
nutrients are consumed in the other food fjroups, they'll supply enough 
extra calories without more of the bread and cereal group being needed. 
Uhen pregnant, a woman should eat about one serving more of all food groups 
except the breads and cereals. A teenage girl should eat even more than 
that in all food groups except breads since she is still growing> as well 
as her child. 

Q 5. Suggest three inexpensive foods which have a lot of protein and iron. 

A Peanuts, beans, and eggs are all inexpensive sources of protein and iron. 
(Some meat is also needed to supply a few missing amino acids if mostly 
plsnt proteins are eaten. However, the beans and peanuts could provide 
most of the body^s protein requirements. The subject of amino acids will 
arise in later papers.) 

0 6. IJhich of the chemicals in food is the most critical requirement for life? 

A %ter. 

MOTS; Ask this follow-up question: 

How does x;ater affect the body? 

yater participates in every chemical action in the body. Water carries all 
of the food, wastes, regulatory chemicals, and blood cells in the body. 
lov levels of water intake put strain on every body organ, particularly the 
kidneys and bladder. 
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FOOD FOR LIFE 

The filn Food for Life" examines the effects and causes of four cotmon types of 
malnutrition: starvation, Kwashiorkor, borderline deficiencies, and overweight. 

Starvation Is caused by low levels of most nutrients. The symptoms of this most 
severe form of malnutrition Include stunted growth, catching diseases easily, tlrlnn 
easily, lowered mental ability, and under extreme conditions, even death. This type 
of malnutrition usually occurs durlnp. droughts when people are anable to qxou or 
purchase enough food. It Is frequently accompanied by raglns epidemics of disease, 
which can easily attaclr. the weakened people. 

Kwashiorkor is caused by shortages in the supply of essential amino acids. Your . 
body cannot make the molecules and cells necessary for life if all of the proper 
amino acids are not contained in your diets. Amino acids are like letters in a 
word. If you wish to spell cat," 'apple, • or "human," you could not succeed with- 
out the letter "a' no matter how many of the other letters are available. Good 
supplies of all amino acids are found in the animal proteins, but plant proteins 
often lack one or more essential amino acids. The symptoms of Kwashiorkor include 
stunted mental and physical grot^th, bloated stomachs, oozing sores, and frequent 
Illness. Humans usually do not die from Kwashiorkor, but they do die from other 
diseases w!tlch attack the weakened people. Nearly one-third of the world's popu- 
lation suffers from some degree of Kwashiorkor. 

Borderline deficiencies are caused by diets with the wrong combinations of nutrients. 
This is a frequent cause of distress for teenage girls and younc mothers. The 
problem is not severe enough to cause death, but may result in lack of energy, poor 
akin and hair condition, trouble concentrating, and so on. Data from animal studies 
also indicates that poor teenage nutrition may dama(»e the liver, kidney, and other 
body organs. This damage tiay not appear until middle age is reached. 

Overweight is the final form of malnutrition discussed in the filn. Its damage to 
the body is usually even more serious than borderline deficiencies. Overeating 
places strain on the heart, blood vessels, bones, muscles, and personality. Thus, 
it is the most commonly discussed form of malnutrition in the United States. 



STUDEIIT SELF-TEST QT.tESTIOWS 

1) 'mat caused the malnutrition shown by Tara in India, Karen in the United States., 
Enelio in Columbia, and Bob in the United States? 

2) Tfhat is a good definition for malnutrition? 

3) ilamp. four different foods which can supply all of the essential amino acids? 
A) TiJhlch nutrient was supplying most of Karen's calories? 

5) !Tere the solutions to the problems shown in the film realistic? 
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TOPICS AIID CONCEPTS 

A) Students should be able to match the correct food group \;lth a set of Its four 
most Important nutrients « 

6) Students should Indicate that fats and carbohydrates supply most of a person *8 
energy requirements. 

9) From a set of four meals , students should be able to select a nutritionally 
balanced tieal which Is Inexpensive and low In calories. 

11) Students should be able to select the best definition of malnutrition. 

12) Students should try to keep their daily diets nutritionally balanced. 

13) Students should be able to select the food best able to provide good quantities 
of all amino acids. 

14) Students should be able to select the nutrient in shortest supply throughout 
the world. 

15) Students should indicate that a nutritionally balanced diet cannot be made 
from a single food source. 



SUGGESTIOIIS FOR PIIESEIITATION OF PAPER C 

This film provides a good preview of many concepts in the module. Key concepts 
include; 1) the necessity of having adequate amounts of protein in the diet, 

2) the need for proteins containing all of the amino acids our body requires , 

3) the importance of oelectirg nutritionally balanced meals every meali A) the 
relationship between yoxk and the demand for calories, and 5) the difficulty 
Inherent in the suggestions that world nutrition problems can easily be solved 
with modem technology. 



AGISTORS - smmm self-test questions 

Q 1. tFhat caused the malnutrition sho^m by Tare in India, ICaren in the United 
States, Emello in Columbiai and Bob in the United States? 

A. 1) Tara -* unreliable sources and not enough quantity of most foods. Starva- 
tion vas her worry. She probably had £some protein deficiencies even 
when she is eating well (for her). 

2) Karen in the United States - poor selection of available foods is causing 
borderline deficiencies. Her diet is probably low in vitamins i protein, 
fat, and iron. 

3) Emello in Columbia - not enough protein of high quality la in his diet. 
He will not starve , but will never reach his full growth or health 
potential due to the effects of Kwashiorkor. 

4) Bob In the United States too much foodi not enough exercise. Will 
suffer from overweight and all of its accompanying ailments. 

o 
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Q 2. I/hat Is a !*,ooc\ definition for malnutrition? 

A. Malnutrition is the diet-caused stitc of health which linits the health or 
the full physical and mental development of an organism. Malnutrition may 
occur whenever too much of one nutrient (vitamins, proteins , or iron for in- 
stance), too mch of all Qutrients* too little of one nutrient, or too little 
of all nutrients are consumed. There is a wide latitude of acceptable nutri-* 
tional intahe from day to day; but over each month, the nutritional intake 
should balance out if datiaj^e is to be avoided. 

Q 3. Ilaue four kinds of food that can supply all of the essential amino acids. 

A. ::ilk, eggs, and meat from all vertebrate animals (fish, pigs> cattle, chickens, 
etc.) will supply all of the essential amino acids if eaten in quantity* 
Proteins from plints (heans, peas, peanuts, jello^ etc.) v;ill usually have 
Iw levels of one or itvoxe of the essential amino acids. 

iTOTE ; Be 9ure that students understand that the ?ood plant protein sources 
listed above can supply most of the amino acid requirements, but some source 
of animal protein or amino acid additives are required if the htiei4a ii. to 
jjet all amino acids. 

^ 4. IJhich nutrient imn supplying most of Karen's calories? 

A. Karen vas depending primarily on carbohydrates for her energy « thus^ she 

frequently "ran out'' of energy between meals . Her tiredness and skin problems 
were due to the low fat Intake. Her low protein and iron intake was reflected 
in the dull hHir and, to some extent » her tiredness* 

Q 5. Uere the solutions to the problems shown in the film realistic? 

A. The class should realize tliat most of the solutions shown in this film were 
too simple. If lar^e scale farmini<; was practiced in the underdeveloped 
countries, millions of peasants would be faced with loss of land> jobSt and 
starvation. These* countries do not have industry able to employee large num- 
bers of people, and they do not now have the needed human skills or energy 
resources to create the industry. In addition, since many farmers cannot 
read and lack money to buy fertiliser and equipment, it is extremely difficult 
to really improve primitive farming techniques. 

In a similar vein, in Columbia a cheap protein source mlcht enable most of 
Emelio^s siblings to reach adultltood. However, the farming technique of 
clearing an area, farm it for a few years, and then novine on cannot sustain 
a large population. !?e knov of no other way to succesofully farm in a 
jungle, since the heat and moisture quickly ruins any soil \d.thout dense 
plant cover. Thus, the new protein sources may only be layin? the ground 
work for even more serious problems of feeding the ftrovrin? population. 

Bob Henderson will need to do much more than just exercise to take off weight. 
The filrA 'Fat Fighters^ indicates the psycholo.^ical and social pressures 
which keep most fat people fat until they have damaf^ed their bodies beyond 
easy repair. 

Karen's problem is the oitly one of the four which can be treated easily. !lo8t 
Anerlcans can afford and select the appropriate foods If they have the kno^Tl- 
edge and will to look for foods from the four food groups. 
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At least twenty-eight ''you nay find more) terras associated with nutrition can be 
found among these letters. They read forward, backxmrd, up, doxm, or diagonally. 
Drav a line around each term as you find itj then list the ten in the space pro- 
vided on the side of this page. Seven of the hardest words in this list are: ribo- 
flavin. Kwashiorkor, digestion, palatability, laetabolisn, phosphorous, and amino acid. 
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1. 

2. 
3. 



Tlie units used to ueacuro the energy 
contained In food. 

Acids contained in proteins. 

A connon name for a substitute 
for butter. 



4* Pregnant and 



aninals 



quickly show the results of poor 
nutrition. 

5. :!utritious meals are most inpottant 
during this l;alf of the day. 



6. 



Food ©roup containing iron. 



ACROSS 

1. A nutriant supplying quick energy « 

7. Prepared from a pig's back half. 

8. Every cookie Jar needs one. 

11. nutritional value of coffee. 

12. Any chemical in food vrhich could 
hfelp' the' body is called ? . 

14. Sounds of an empty stomach. 

16. Vegetables with high levels of 
*,iroteln and iron. 
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Do\m (Continued) 

9. VJhen eaten^ most food is . 

10 • To break food into snail tnoleculea. 

13* llov nany extra servincs of cereal • 
or bread should a lady eat each day 
;/hen precnant? 

15. A nutrient containing large amounts 
of energy* 

17. This color indicates that Vitamin 
A is in a vegetable. 

10. \ food v/ith a good mixture of amino 
acids, iron^ fat, and the B vitamins. 

19 • An adjective used to describe food 
which is edible. 

20. A food with high levels of protein 
and calcium. 

22. A nutritious food In the meat group. 

24. The single most nutritious meat. 

27. A common drink v;ith high nutritional 
value. 

30. A mineral x^ilch helps carry oxygen 
throughout the body. 

31. This is an abbreviation for the most 
common and essential chemical com- 
pound in your body. It is found in 
all natural foods. 
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Across (Continued) 

17. A word which dieters should try 
not to use. 

19. Abbreviation for Pennsylvania. 

21. Host people use this method to 
measure the nutritional value of 
a meal. 

23. The best cake for a dieter to 
''sample." 

25. A common tree with an edible seed. 

26. A female relative. 

28. Abbreviation for a mineral which 
helps blood clot« muscles react, 
and bone support. 

29. Adc. these letters to "son'' and 
you jet the neat from a wild 
anl^nal. 

32. A name for the shape used by the 
body to store excess energy around 
the waste. 

33. A nutrient which is difficult to 
obtain for most people throughout 
the world. 

34. A cheap source of Vitamin D. 
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TOPICS AID COMCEPTS 

4) Students should be aHle to match the correct food group with a set of its 
four rooat Important nutrients* 

5) Students should be able to select the set of three foods which can best supply 
good quantities of iron. 

6) Students should indicate that fats and carbohydrates supply most of a person's 
energy • 

7) Students should indicate that vitamins and minerals are primarily used in 
assisting cellular activities in the body. 

0) Students should indicate that, during pregnancy, the mother needs to eat slightly 
more from the fruit and fresh vegetable, milk, and meat groups. 

10) Students will indicate that water is essential for every chemical process in 
Che body. 

13) Students should be able to select the food best able to provide good quantities 
of all amino acids. 

14) Students should be able to select the nutrient in shortest supply throughout 
the world. 

SUGGESTIONS FOR PRESEKTATIOII OF PAPER D 

These two games are designed to re-emphasize some of the basic words which are new 
to most students. Uo new objectives are introduced in these games, so this paper 
may be used as an optional assignment if desired. 

Pages D-1 and D-2 may be duplicated for students. Transparencies 2 and 3 in the 
back of this book contain the correct answers. 
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Food Values of Conmonly Eaten Foods 



The tables following this pa^e list tlie food values for average servings for many 
Mnds of food. The food values are listed in percentages, so that you can easily 
see the quality of each food. The tables are based on daily dietary needs for 
average teenage p/irls, ages lA-lC. Girls need about the sane levels of nutrients 
as boys, but fewer calories. This means girls must choose their foods nore care- 
fully than boys and that more j?irls will be overweight or undernourished. Girls 
IG-li'l need about the same nutrients » but fewer calories » so they have an even harder 
ti^ie choosing nutritious low calorie foods. Males need more calories » protein « and 
C vitamins than xivls of the same a»e: and people of different ages have different 
requirements. The nutrient requirements for average si;sed people of many ages are 
shoxm in Table 1. 

1) How well do these two diets supply the daily needs for calories and each 
nutrient for a fifteen year old girl? Figure out the total percentage of 
the daily needs supplied by each day^s diet using two of the food value 
charts. 

Diet 1 Diet 2 



Breakfast 

Orange Juice » Toast and Jelly, 
Coffee 



Lunch 

Baked Beans, Bread and Butter, 
Apple Pie, Coke 



Breakfast 

Orai^e Juice, Poached Egg on 
Toast, Milk 



Lunch 

Baked Beans, Coleslaw, Bread 
and Butter, Hilk, Banana 



Dinner 

Pork Chop, Street Potato, Green 
Beans, Bread and Butter, Frosted 
Layer Cake, Tea 



Dinner 

Pork Chop, Cweet Potato, Green 
Beans t Tossed Salad, Ice Cream, 

Milk 



2) Chart the meals and snacks you ate yesterday as closely as you can. If a food 
you ate is not in the tables, choose one as much like It as possible to estimate 
your food^s nutrient content. Be sure to increase or decrease the nutrients if 
you ate more, or less, of the food than Is listed on the chart. 



3) Pick out low calorie foods from each food fjroup. Use then to develop a nutri- 
tious diet for one day for a fifteen year old boy v;ho is trying? to lose weight. 
Check your diet by adding it up on one of the food value charts. 

4) Pick out a good diet for a fifteen year old girl that is anemic and needs more 
iron and protein, but no more calories than normal. Check your diet on a food 
value chart. 



5) ^^ilch one of the vegetables (page 9) could be classified Into the meat proup 
because of its nutrients? 



6) ^Jhy are the soups found in three different places in this chart? 
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TABLS 1 roCCOIttlETIDED DAILY DIETARY ALLOTTAIICES 











Hut 
Per 
All 


rient Values E3 
centaf»e of Rec< 
owance for 14-] 


(pressed as 
smmended 

L6 Year Old Girls 


' Persons 




Calc 


Calc 




fj 
p> 




Vitamin 

A % 




Ribo- 
Flavln Z 


&s 


Ascc 


i Age 


Weight 
In Pounds 


Hel!i:ht 
In Inches 


>ries 


(0 


)tein 


Lclun 


Iron] 




O 

B* 


Acid 


jChildren 1-2 


26 


32 


1,100 


46 


45 


54 


84 


40 


50 


43 


50 


80 


2-3 


31 


36 


1,250 


52 


45 


61 


84 


40 


59 


50 


50 


80 


3-4 

I 


35 


39 


1,400 


58 


55 


61 


56 


50 


58 


57 


56 


80 


1 4-6 

i * 


42 


43 


1,600 


67 


55 


61 


56 


50 


67 


64 


69 


80 


i 6-8 


51 


48 


2,000 


03 


64 


69 


56 


70 


83 


78 


81 


80 


3--10 


62 


52 


2,200 


92 


73 


77 


56 


70 


91 


35 


94 


80 


Ilales 10-12 


77 


55 


2,500 


104 


82 


92 


56 


90 


103 


93 


106 


30 


12-14 


95 


59 


2,700 


112 


01. 


107 


100 


100 


116 


100 


112 


90 


14-13 


130 


67 


3,000 


125 


100 


61 


100 


100 


125 


107 


125 


110 


lC-22 


147 


69 


2,800 


117 


109 


61 


56 


100 


116 


114 


112 


120 


22-35 


154 


69 


2,300 


117 


118 


61 


56 


100 


116 


121 


112 


120 


35-55 


154 


68 


2»600 


108 


118 


61 


56 


100 


108 


121 


106 


120 


55-75+ 


154 


67 


2,400 


100 


118 


61 


56 


100 


100 


121 


87 


120 


Females 10-12 


77 


56 


2,250 


94 


91 


92 


100 


90 


91 


93 


94 


80 


12-14 

1 


97 


61 


2,300 


96 


91 


100 


100 


too 


100 


100 


94 


90 


14-16 


114 


62 


2,400 


ICO 


100 


100 


IOC 


100 


100 


100 


100 


100 


16-18 


119 


63 


2,300 


% 


100 


100 


100 


100 


100 


107 


94 


100 


10-22 


128 


64 


2,000 


83 


IOC 


61 


100 


100 


83 


107 


81 


110 


1 22-35 


128 


64 


2,000 


83 


100 


61 


100 


100 


33 


107 


81 


110 


35-55 


128 


63 


1,050 


77 


LOO 


61 


56 


100 


83 


107 


81 


lie 


55-75 


128 


62 


1,700 


71 


LOO 


61 


100 


100 


83 


107 


81 


110 


Pregnant 






+200 


+3% 


LIB 


f30% 


LOO 


120 


+8 


123 


100 


120 


Lactatlng 




+ 


1,000 


+41^; 


L36 


f38% 


100 


160 


+41JI 


142% 


125% 


120 
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FOOD VALUES OF AVKRAGE SF.HVIMGS OF CO'fqon FOODS Ibl T 



Food J Approximate 
Measure, and Weight 



Drinks 



; 1. 

i 

2. 

; 3. 

i 
I 

5. 



Buttermilk (cultured) or 
skim mlxK - 1 glass V h pint 

Chocolate dairy drink— made 
of sklw milk - 1 class, 
pint 

Chocolate milk— made of 

whole milk, flavored • 

1 elass» h pint 
Milky whole pasteurized 

1 Klass, h pint 
Milkshake (1 cup nllk, k cup 

ice cream y 2T. choc, syrup) 



Main Dishes 



6. Cheese, Cheddar process, 
1-02. slice or cube 

7. Cotta|[^e cheese, creamed 
(4% fat) h cup 

0. Cottac^e cheese, uncreaned 
H cup 

9. Tlacaroni and cheese, 

enriched macaroni, 3/4 cup 
10. Soups: cream of potato 
(prepared with equal 
volume of milk) - 1 cup 
111. Soups: (prepared with 

equal volume milk) crean 
of chicken - 1 cup 

12. Soups (prepared v;lth 

equal volume milk) crean 
of mushroom - 1 cup 

13. Soups, (prepared with 
equal volume milk) 
tomato - 1 cup 

14. Spaghetti in tomato sauce 
with cheese, home recipe 
1 cup 

15. Yop;hurt, using partially 
shimned milk - 1 cup 

If). Yor:hurt, whole milk - 1 cup 



o 
n 

If 

(0 



90 
190 

215 

160 
405 



0 
M 



105 
120 
100 
350 
105 

ICO 

215 

175 

260 
125 



L50 



4 

8 



7 
17 



4 
5 
4 

15 

8 



9 
7 
11 

5 

6 



H 
O 



16 
14 

16 

16 
22 



13 
28 
35 
24 
14 

13 

13 

13 

16 

14 
12 



0) 
M 
^3 f> 



i 



23 
21 

22 

22 
30 



17 
9 
8 
23 
XC 

13 

15 

13 



23 
21 



n 

o 



< 

hi M 



J 
3 



1 
4 



2 
3 



G 



■J 



13 

1 
1 



0 
4 

6 

7 
14 



4 
0 
14 
12 

12 



24 

22 

3 
7 
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LK GROUP 



3 
8 



7 

9 



3 
3 
14 



8 



21 



0) 



31 
29 

29 

30 
41 



20 
23 
24 
19 

19 

24 

18 

13 

31 



M 0> 

n 



> 

(0 

o 

n a* 



14 
14 

14 

14 
20 



9 
22 
22 
33 

3 

4 
4 



14 

1 
1 
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(Continued) FOOD VALUES OF AVERAGE SERVIIIGS OF COMIIOH FOODS III THE HILIC GROUP 



Foody Approxlnate 
Measure 9 and Weight 



Desserts 



17 • Baked custard ^ h cup 

10. Ice crean» vanilla - 1 cup 

19. Ice milk 9 hardened - 1 cup 

20. Ice mlllt, soft - 1 cup 

21. Puddln?, home recipe v;lth 
starch base» choc. - 1 cup 

22. Tapioca dessert: creaa 
pudding - 1 cup 

Miscellaneous 



n 

O 
H 

(0 
CO 



23. Butterj, re^^ular - 1 pat 

24. rutter^ whipped - 1 pat 

25. Cream^ light, table, h cup 

26. Ilarparlne, regular - 1 pat 

27. Salad dressing » blue 
cheese -IT. 



145 
290 
200 
265 
335 

220 



35 
25 
125 
35 



o 

0 
M H 

CD 



6 

12 

n 
\J 

11 
16 



2 
1 
5 
2 
3 



1 
o 

(D 

5- 



12 
12 
11 
lA 
14 

lA 



§ 



11 

14 
16 
21 

19 

13 



0 



> 



1-4 



9 
lA 
6 



10 



3 
3 
10 
3 
1 



4 
A 
6 
3 
A 



< 

^ 9 



17 
18 
21 
23 
26 

21 



6 
1 



o 



13 
10 
1 
1 
2 



1 
A 
2 
A 
2 
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Food, Approximate 
Measure, and Vei^f^it 


Calories 


9 

o 

n> 

(0 


Protein 


Calcium 1 


X H 

Q 
0 


Vitamin 
A % - 


Thiaciin 


P.ibo- 
Flavin 7. ' 


O 
H« 


Ascorbic 
Acid 


neef 
























1. 


Ceef , dried or chipped 


115 


5 


34 


1 


IG 


- 


3 


13 


14 


- 




2 ounces 






















2. 


Corned beef, canned 


155 


n 
•J 


40 


1 


21 


- 


1 


14 


13 


- 




3 ounces 






















3. 


Itarburner, 3 oz. & bun 


360 


15 


44 


3 


19 
* < 


1 


15 


18 


54 


0 


4. 


Liver, beef, fried. 


105 


3 


41 


1 


42 


903 


19 


254 


114 


45 




3 ounces 






















5. 


Heat patties, ground beef 


245 


10 


38 


1 


15 


1 


6 


13 


45 


0 




3 ounces, cooked 






















6. 


P.oa8t, relatively fat 


375 


16 


31 


1 


12 


1 


4 


9 


19 


- 




lean and fat - 3 ounces 






















7. 


'loast, relatively fat lean 


125 


5 


25 




10 


— 


3 


0 


IC 






onxy — 1 . o Ounces 






















3. 


?joa8t, relatively lean, 


1C5 


7 

9 


46 


1 


13 


- 


5 


14 


28 


- 




lean ana lat — j ounces 






















9. 


?voast, relatively lean. 


125 




43 


1 


17 


_ 


5 


13 


27 


_ 




lean only - 2.7 ounces 






















10. 


Steak, broiled, relatively 


330 


14 


36 


1 


14 


1 


4 


11 


25 


- 




fat, lean and fat - 3 ozs. 






















11. 


Steak, broiled, relatively 


115 


5 


33 


1 


12 


- 


4 


10 


22 


- 




fat lean only - 2 ounces 






















12. 


Steaks bioiled, relatively 


220 




44 


1 


17 


- 


6 


14 


30 


- 




lean, lean and fat - 3 ozs. 






















13. 


Steak, broiled, relatively 


130 


5 


38 


1 


14 


- 


5 


11 


26 


- 




lean, lean only - 2.4 ozs. 






















Pork 
























1. 


Bacon, broiled, crisp, 3 


150 


6 


14 


0 


4 


0 


10 


6 


10 


0 




long slices 






















2. 


Chitterlings, Breaded and 


120 


5 


20 




12 




25 


10 


15 






fried, 2 ounces 






















3. 


Frankfurter, 1 4/5 oz. 


270 


11 


17 


2 


8 


0 


16 


12 


23 


0 




and bun 






















4. 


Hap, lean and fat, roasted 


245 


10 


33 


1 


12 




33 


11 


19 






3 ounces 






















5. 


Luncheon meat: canned. 


165 


7 


15 




7 




15 


0 


10 






spiced or unspiced - 2 ozs. 






















6. 


Pork chop, cooked, with 


260 


11 


29 


1 


12 


0 


52 


13 


46 


0 




bone - 3'j oz. 






















7. 


Salani, dry type - 1 ounce 


130 


5 


13 








3 


5 


9 
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TABLE 3 

(Continued) FOOD VALUES OF A'/T.PvAGE SEP.VIIIGS OF COMiton FOODS III TITE IIEAT GROUP 



Food, Approxltuate 
ileasure, and Weight 


Calories 


M 
0 

(D 

Mi 


Protein 


Calcium 


5-5 H 
H 
0 

H 
M 


< 

p> ft 

•J 


Thiamin 


Ribo- 
Flavin % 


til* 

H« 

0 
H« 
0 


Ascorbic 
Add 


iPork 


(Continued) 






















: a. 

i 


Sausa<;e; Bologna, slice 
3-lncIi diameter by 1/0. . 
inch 2 slices 


30 


3 


5 




3 


- 


3 


4 


4 






Shoulder steal; or roast, 
lean and fat - 2.3 ounces 


260 


11 


29 


1 


12 




52 


13 


24 


— 


10. 


Shoulder stealn or roast , 
lean only - 1.7 ounces 


130 


5 


27 


1 


11 


- 


45 


11 


21 


— 


11. 


Vienna sausage, canned 
1 sausage 


AO 


2 


4 


- 


2 


- 


1 


1 


2 


— 


Chichen 






















1. 


Chicken, broiled, without 
bone - 3 oz. 


115 


5 


36 


1 


8 


2 


4 


11 


63 


0 


2. 


Chicken^ U breast, fried, 
with bone - 3.3 oz. 


155 


6 


45 


1 


7 


1 


J 




70 




3. 


Chicken, drunstick, fried, 
with bone - 2.1 02. 


90 


A 


22 


1 


5 


1 


2 


11 


17 




4. 


Chicken, canned, boneless 
3 oz. 


170 


7 


33 


1 


7 


4 


2 


& 


23 


C 


5. 


-33:, If poached, soft or 
hard cooked 


no 


3 


12 


2 


6 


12 


4 


10 




0 


6. 


E'^^s, x^hite of egg - 1 
white 


15 




7 










6 






7. 


r.f>j?s. Yoke of Egg - 1 Yoke 


65 


3 


5 


2 


6 


12 


4 


4 




- 


ri 


Vsf'^Zs, Scrambled with milk 
and fat - 1 egg 


110 


5 


13 


4 


C 


14 


4 


13 


- 




Lamb 
























!• 


Laurb chop^ thick, with bone, 
broiled, lean and fat 4 oz. 


400 


17 


45 


1 


3 


- 


12 


13 


35 




2. 


La«Tib chop, thick, with bone, 
broiled, lean only - 2.6 02, 


140 


6 


33 


1 


0 




9 


14 


28 




3. 


Lamb legv roasted, lean and 
fat - 3 02. 


235 


10 


40 


1 


C 




11 


10 


29 




4^ 


Lamb leg, roasted, lean 
only - 2.5 oz. 


130 


5 


36 


1 


0 




10 


15 


23 
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FOOD VALUES OF AVERAGE SEiWIIIGS OF COIU-IO'T FOODS IIT THE >iEAT GROUP 





n 


CaJ 




o 

1 




<s 




Ribo- 
Flavin % 




> 
(1) 


Food> Approximate 
Ileasure, and Weight 


Lories 


0 

IB 
(1) 


o 

5^ 


M 

o 


L tanln 
A X 


n 


:orblc 
Acid 
























1 1« Clatns: Canned, solids and 


A5 


2 


13 


2 


19 




1 


6 


6 




liquid - 3 oz. 




















• 


2. Fisht blueflsh, baked with 


135 


C 


40 


2 


3 


1 


8 


6 


10 


- 


table fat - 3 oz. 




















3* Fish, fried haddock • 3 oz^. 


140 


6 


31 


0 

*• 


6 


0 


2 


A 


33 




H« risn SuicicSy Dreaaeay 


200 


8 




1 






»♦ 


6 


11 


— 


cooked > frozen - 5 sticks 






















4 02. 






















5« Ocean perch, breaded, fried 


195 


8 


29 


2 


5 




6 


6 


9 


- 


3 oz. 






















6. Tuna, canned in oil. 


170 


7 


44 


1 


9 


1 


3 


7 


63 


— 


drained rollds - 3 oz. 






















High Protein Plant Food 






















1. Beans, cooked, drained - 1 c 


, 225 


0 


27 


7 


20 




22 


V 


3 




2. Beans, lima, cooked, 


260 


11 


29 


4 


33 




21 


8 


8 




drained - X c. 






















3. Beans with frankfurters 


365 


15 


34 


7 


27 


- 


15 


11 


21 


- 


(sliced) - 1 c. 






















4. Baked beans, with pork and 


240 


10 


22 


3 


20 


5 


12 


4 


17 


n 

u 


uOT^Euo sauce j/h c. 






















5. Peanuts, roasted, salted. 


420 


18 


34 


4 


O 

u 


- 


19 


7 


77 


- 


halves - % c. 






















6. Peanut butter sandwich. 


375 


le 


22 


5 


10 


6 


13 


10 


49 


0 


/ slices enrlcned breau. 






















2 T. peanut butter, 2 t. 






















butter 






















nixeu i*iaxn uxsnes 






















1. Beef and vegetable stew - 


210 


5 


27 


2 


16 


47 


11 


12 


20 


30 


1 c. 

2. Beef pot pie^ baked, 1 pie 


560 


23 


42 


O 


23 


37 


21 


19 


28 


14 


3 oz. 






















3. Burrito, large, home recipe 


370 


15 


32 


7 


25 




15 


10 


20 




4. Chicken pot ple» 1 pie - 


535 


22 


42 


5 


17 


6 


21 


19 


26 


10 


3 oz. 






















5. Chill con carne^ canned. 


335 


14 


34 


6 


23 


3 


6 


13 


20 




with beans - 1 c. 























ERIC 
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TABLE 3 

(Continued) FOOD VALUES OF AVT^RAGE SERVItIGS OF COtyiON FOODS IM THE IffiAT GROUP 



Mixed Haln Dishes (Continued) 



Food, Approxlnate 
Measure, and Weight 



pie 



6. Pl2»a, 1/3 of 14" 

2h 02. 

7. Soups; prepared with 

equal volume water, bean 

with pork - 1 c. 
0. Soups, prepared with 

equal volune water, beef 

noodle - 1 c. 
9, Soups: prepared with 

equal volume water, cream 

of chicken - 1 c. 

10. Soups: dehydrated, dry 
fonn» chicken noodle, 1 

11. Spaghetti with meatballs 
and tomato sauce, home 
recipe - 1 c. 

12. Taco> home recipe, 1 oz. 
hamburger, h oz. cheese, 
lettuce » ^ tomatoes 



Pi 

U 



O 

M 

^ O 



135 
170 

70 

95 

220 
330 

176 



3 
7 

3 

4 

9 
14 



3 



13 
14 



14 
34 

19 



3 
10 



^9 M 

8 

0 



13 



0 
21 



< 



9 22 



13 



4 
32 



3 
2 



25 
21 



£4 I 



9 
6 



11 
21 

10 



t2i 
O 



o 
o 

n 



4 

6 



15 
25 

21 



8 
6 



6 

44 
15 
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FOOD VALUEn OF AVEPsAGE SERVINGS OF OOl-lMOn 
TA BLE A FOODS IIT THE FRUIT AI%T) VEGETABLE GROUP 



Food, Aipproxlmate 
Measure, and Weight 


Calories 


1 

Calories 


■ Protein i 

.1 i 


g 


M H 
H 

C 


< 
ti 


Thianln 


Ribo- 
Flavin % 


Hiacin 


Ascorbic 
Acid 


Vegetables 














1 
1 








1. 


Asparagus - A spears 


10 




2 


1 
X 


9 


11 

XX 




8 


5 


32 


2. 


Feets - 1 cup 


55 


2 


4 


0 




1 

X 


» A 


5 


3 


20 


3. 


Broccoli - 1 cup 




2 


9 




7 


/ o 


12 


22 


u 


2C0 


A. 


Cabbai^e - 1 cup 


20 


1 


2 




9 


9 


A 


A 


2 


OA 


5. 


Carrots - 1 carrot, raw 


20 


1 


2 


1 

X 


9 


110 
xxu 


2 


2 


2 


8 


6. 


Carrots, cooked, diced 1 c. 


45 


2 


2 




c 

!> 


jy4 


6 


5 


A 


13 


7. 


Cauliflower - 1 cup 


25 


1 


5 


9 




X 


9 


7 


A 


132 


r 


Celery, raw - 1 large stalk 


5 




" 


1 
X 


1 

X 


9 


1 


1 


1 


8 


S. 


Coleslaw - % cup 


60 


2 


1 




1 

X 


9 


2 


2 


2 


35 


10. 


Corn, sweet, canned. 


170 


7 


9 


1 

X 


V 


1 A 


6 


9 


lA 


26 




solids and liquid - 1 c. 






















11. 


CucuQbiirs, raw, pared - 


30 


1 


2 


J 


J 




6 


G 


2 


A6 




1 cucumber 






















12. 


French fries, 10 pieces. 






















13. 


23^V: - 2 oz. 


155 


6 


A 




4 


0 


6 


3 


12 


2A 


Green beans, cooked -He. 


15 


1 


2 


9 

im 


9 


7 


3 


A 


3 


16 


lA. 


Lettuce, raw - 1 head 


60 


2 


7 


7 


X J 




2A 


19 


3 


58 


15. 


Hushroons, canned, solids 


AO 


2 


9 


X 


7 




3 


A3 


30 


3 




and liquid - 1 cup 






















16. 


Olives, green pickled, A 


15 


^ 




X 


X 


X 












nediuw or 3 extra large 
























or 2 plant 






















17. 


Onions, nature - 1 onljn 


AO 


2 


A 




J 


X 


3 


3 


1 


22 


IS. 


PeaSj .'♦reen, canned. 


165 




16 


/ 




22 


19 


9 


lA 


AA 




solids and liquid - 1 c. 




















19. 


Pickles, cucumber: dill. 


10 




2 


X 


/ 


1 

X 








8 




medium, whole, 3 3/A-inch 






















long, 1 ^i-inch diameter - 
























1 pickle 






















20. 


Pickles, cucumber; sweet. 


'-'(1 








J 

X 










2 




gherkin, small, whole 2 
























^i-inch lon^, 3/A-inch 
























diameter - 1 pickle 






















21. 


Pickles, cucumber: relish. 


20 








X 














finely chopped, sweet -IT. 






















22. 


Potatoes, medium? baked. 


90 


A 


5 


1 


4 




O 

V* 


3 


11 


AO 




peeled after baking - 1 






















potato 






















23. 


Potatoes, boiled, peeled 


GO 


3 


A 


1 


3 




9 


3 


9 


AO 


2A. 


before boiling - 1 potato 




















Potatoes, nashed: milk and 


185 


8 


7 


4 


4 


7 


13 


7 


12 


36 




butter added - 1 cup 
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(Continued) FOODS lU THE FRUIT A!ID VECl 


STABLE GROU] 


> 




o 














»»i 




gr 




H 






n 




< 








o 


r uuQ 1 Approxiinate 


o 


Q 


ft 




M H 






(1) 


H> 


0 




H* 

(D 




(P 




O 




9 




O 
H" 


cr 






(0 














'A 


o. o 


^^e^retables (Continued) 






















•J5. Potato chips, 10 chips, 2' 


115 


5 


2 


1 


2 


0 


3 


1 


7 


6 


3/'> 02. 






















'"^G. Radishes, ravc small. 








1 
X 


2 




X 


1 

X 


1 
X 


20 


without tops - 4 radishes 






















27. Sqxiash, cooked, winter > 


130 


5 


7 


A 


0 
J 


172 




19 


0 


54 


baked - 1 cup 






















28. Sweet potato » 1 uedlum. 


170 


7 


4 


4 


6 


232 


11 


6 


10 


50 


CnnVpr^ mm K f\9 






















29. Topato, 1 medium, 2x2?!' 


40 


2 


4 


2 


4 


27 


8 


4 


5 


68 


30. Totaato catsuo. 1 T 










X 




X 


X 


1 
X 




31. Tomato juice « canned 1 c. 


45 


2 


A 


1 


1 2 

Xi« 




1 0 

XV/ 




12 

X A 


7fl 


32. Turnips, cooked « diced - 








A 








w 




A'l 
oo 


1 cup 






















^ruits 






















1. Apple ^ 1 medium 


70 


•J 


0 




2 


1 

X 


«j 


1 


1 




2. Apple iulce. bottled or 


120 






1 

X 


u 




2 


A 


1 
X 




canned - 1 cup 






















3. Applesauce, canned. 


230 


10 


2 


1 


7 


2 


A 
t 


2 


1 

X 


< 


sweetened - 1 cup 






















4. Apvlcots* canned in heaw 


220 


Q 


A 
H 


0 

4& 


A 
H 


00 


A 
H 


A 


< 
u 


w 


svruD — 1 cun 






















5, Banana 1 1 medium 




A 

*T 


2 


1 


A 


A 


A 


A 


7 


20 


^1. Cantaloupe t raw^. medium 


50 


2 


2 


2 


A 

•t 


131 


6 


A 


7 

9 


126 

X A» V 


5-lnch diameter p about 






















1 2/3 lb J. — ?< melon 






















7. Cherries^ canned » red^ sour> 


105 


A 




3 


A 


33 


V 


A 


3 


24 


pitted, water pack * 1 c. 






















0. Cranberry juice cocktail ^ 


165 


7 




1 


4 




2 


2 


3 


00 


canned ^ 1 cup 




















1 


9. Fruit coclctaily canned » 


195 

* ✓ 




2 


2 


5 


7 

9 


A 


2 


ft 


10 

XV/ 


in heavy syrup - 1 cup 






















10. Grapefruit 9 raw» medium 


50 


2 


2 


2 


3 


11 


4 


1 


1 


3G 


pink or red - Jj grapefruit 






















LI. Grapefruit, canned, syrup 


180 


3 


4 


3 


4 


1 


6 


4 


3 


152 


pack - 1 cup 






















12. Grapefruit juice, sweetened 


130 


5 


2 


2 


5 




6 


3 


2 


I5f 


1 cup 






















L3. Grapes, raw: American type 


65 


3 


9 


1 


2 


2 


4 


2 


1 


6 


(slip skin) - 1 CUP 
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Food, Approximate 
Measure, and Weight 


M 
0 
h| 
H» 


a Calories 


0 
0 


„ 

A) 
H 

H* 


1 

H 

Q 


Vitarain 
A 7. 


Thianin 


Ribo- 
Flavin X 


f 5 P 

f5 

1:1 


Ascorbic 
Acid 


Fruits (Continued) 






















14 • Grape Juice, canned or 


165 


7 


2 


2 






8 


A 


3 




bottled - 1 cup 






















15. Lenonade concentrate, 


1 

lie 


c 
J 












1 


1 


3A 


diluted with A 1/3 parts 




















water, by volume - 1 c. 






















!$• Oranc'^es, raw, 2 5/0-inch 


65 


3 


/. 


A 


3 


5 


11 


A 


3 


132 


diameter, all comercial 






















varieties - 1 orange 






















17. Orange and Grapefruit juice 


110 


c 


2 


2 


1 


5 


13 


1 


5 


20A 


1 cup 






















18. reaches, raw, whole. 


35 


1 


2 


1 


3 


2G 


2 


A 


G 


lA 


mediun, 2-lnch diameter. 




















abof^ 4 per pound - 1 peach 






















19. Peaches, canned, yellow- 


200 


o 
0 


2 


1 


A 


22 


2 


A 


9 


lA 


fleshed, solids and 






















liquid, syrup pack heavy. 






















halves or slices - 1 cup 






















20. Peaches, frozen, carton. 


300 


1^ 


2 


1 


Q 


AA 


2 


10 


15 


270 


12 02 > not thav;ed - 






















1 carton 






















21. Pears, raw, 3x2Ji-inch 


100 




2 


1 


3 


1 


3 


5 


1 


lA 


diameter - 1 pear 






















22. Pears, c?.n/ved, solids, and 


195 


/> 
0 


2 


1 


3 


*^ 


2 


A 


2 


0 


liquid, syrip pack, heavy. 






















halves or slices - 1 cup 






















23. Pinti^^plc, raw, diced - 1 c. 


75 


^ 


2 


2 


A 


2 


10 


3 


2 


AO 


2A. Pineapple, sliced, slices & 


:o 


*♦ 




1 




1 


o 


2 


1 


16 


juice - 2 small or 1 large 






















25. Plums » all except prunes, 


25 


1 


— 


1 


2 




2 


1 


2 


6 


raw, 2- inch diameter, about 






















2 ounces - 1 plun 






















26 ♦ Plums (v;ith pits) and 


205 


o 

o 


2 


2 


12 


60 


A 


A 


6 


8 


juice - 1 cup 






















27. Prunes, dried, softenized. 


70 


3 


9 


1 


6 


9 


2 


3 


2 


2 


mediun, uncooked - A prunes 






1 
















2C. Prune juice, canned or 


200 




2 i 


3 


6 




2 


2 


C 


10 


bottled - 1 cup 






















29. Raisins, seedless. 


AO 


2 




1 


3 




2 


1 


1 




packaged, h oz. or Vi T. 






















per package - 1 package 






1 
















30. Strawberries, frozen, 10 


310 


13 


2 


3 


11 


2 


5 


12 


9 


300 


02 carton^ not thawed - 






















1 carton 
















1 


1 
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FOOT) VALUES OF AVZVsAGV. SERVIIIGS OF C0>1l^I0H 
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Pood, Approximate 
Measure , and Wei<;ht 


o 
P) 

O 

n 
m 


5 Calories 


o 


n 

§ 


M H 


Vitanin 
A Z 


H 
3* 
H» 

} 


0 

^ 1 


Niacin 


Ascorbic 
Acid 


Fruits (Continued) 
























lie 


5 






12 


50 


11 


9 


4 


60 


4x3 inches (1/16 of 10 






















X 16 inch melon, about 






















2 lbs. with rind) - 1 wedpe 






















32. Yeast, baker's dry, active 


20 




5 


- 


6 




16 


27 


16 




1 package 






















i^lxed Dishes 






■ 
















1. Fruit salad, fresh apple. 


50 


2 


2 


2 


2 


2 


4 


1 


', 

1 


66 


orange, r.rapefruit, U cup. 






















2 leaves lettuce 






















2. Caarbet ~ 1 cup 


260 


11 


4 


2 


— 


2 


2 


4 




8 


3. Sotips: prepared V7ith 


135 


6 


4 


3 


3 


1 


2 


9 


4 




equal volume water. 






















croan of nushroon - 1 c. 






















4. Soups: prepared ;ith 


on 


4 


4. 


1 


4 


20 


4 


4 


8 


24 


eaual volume water. 






















uona CO — 1 cup 






















5. Soups, prepared with 


SO 


3 


4 


2 


6 


60 


4 


4 


6 




eq tai volume water » 






















vegetarian - 1 cup 






















5, Tossed sreen salad. 


30 


1 


^> 


3 


6 


62 


8 


7 


5 


38 


preens, carrot, radishes 






















3/4 cup 
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Food. AnnrovinmhA 

MeasillTP AYIrl TJo'IoYa^ 


Calories 


Calories 


Protein 

- — ^ 


n 

1 


H 

a 

0 

n 


Vitaiain 


3* 

, 4 


O 

>S 1 


o 


Ascorbic 
Acid 


Cereals 






















!• Bran flakes (LC^7 T\Tnn\ 


1 n«; 


/ 


7 


2 


7 




12 


4 


14 


— 


added thlartln unA «>nn . 


















1 CUtt 

A ^ U L# 






















2« Bran flakes with ralslnq 


1 

145 




7 


2 


n 




13 


5 


17 


- 


added thlAfn'in Anri ^ 
wiiAouixii ctiiu iron 


















1 cup 


























1 


14 


2 


11 




6 


4 


26 




1 cup 




















4t Com. T)iirfpd oatiTAA^ A« L 






2 




3 




11 


4 


4 




added nutrients - 1 cup 




















Cornflakes ArlHori tMt^v>4AM^M 




6 




- * 


2 




13 


1 


5 




su^ar'-'Coveri^d — i ^Mtn 


















6. Foi.'^inv *»rltQ rtA./>A«i^^>4 
• *..vf..-A**jf f^iAt-sj Qe^genned 


1 9<; 


c 


5 




4 


3 




5 


6 


— 


cooked, enriched - 1 run 






















7* Oattneal nr rnllo^i naf*is 


130 


5 


9 


2 


n 

o 




IC 


4 


1 




cooked — 1 cun 






















100 


4 


7 


2 


5 


0 


12 


3 


8 


0 


2/4 cup 


















9« Ponrom T^fl^u #%4i 




9 


9 
*• 


** 


1 






1 


1 




and salt — 1 run 




















10. Rice, vhlte, instant. 


1 ro 

xuv 


o 
o 


/ 




7 




13 




11 




ready-to-serve - 1 cup 


















11. Rice» puffed, added 


m) 


-2 


2 




2 




6 


1 


A 


— 


nutrients - 1 cup 






















12. T'Hieato puffed adrlpH 


ee 


o 






3 




6 


2 


c 




nutrlPM^e 1 




















13* t?heat flakes addr»H 




/ 


r j 


1 


7 




IC 


3 


9 




nutrlnn^Q — 1 

tiu b L Jkwi.* us X cup 






1 

1 








1 






Dreads 






















1« Baoel '^••^npVi A-i ama^A^ 

* • ^ J xiicii uxoiueLer ^ 


1G5 


7 


11 


1 


7 


1 


12 


7 


0 




CRR — 1 barel 




















• &#AawuAUO y LirllvXn)^ POV/Qex 


105 


4 


4 


3 


2 




5 


4 


1 




froiD home reclnr* t-HMi 




















onriched flour. 2-inch 




















! 


diameter - 1 biscuit 




















1 


3* Breads IJhite bread, 


70 


3 


4 


2 


3 




5 


4 


4 




enriched - 1 slice 




















A* Bread » enriched, + 1 pat 


lin 


4 




2 


3 


5 


5 


4 


4 


0 


of butter - 1 slice 






















5* Breads. VJhole-vrheat bread 


65 


3 


5 


2 


4 




0 


2 


5 




1 slice 
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FOOD VALUES OP A^TSRAGE SERVINGS OF COMION 
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Food, ApproxlBiate 
Measure y and Weight 



n 
o 

H 

CO 



n 
m 

CD 



H rt 



9 

5M O 



M H 

O 
0 



Thiamin 


P^bo- 
Flavin % 


Niacin 


2 


1 


2 


100 


72 


71 


1 


1 


1 


4 


1 


2 


6 


6 


4 


1 


4 


2 






1 


4 


A 


2 


1 7 


n 
o 


o 


3 


4 


1 


9 


5 


6 


1/ 


Q 
O 


9 


11 


14 


C 




4 


1 


1 


3 


1 



Breads (Continued) 

6. Breads: cracked-wheat 

bread - 1 slice 

7. Breads: French or Vienna 

bread, enriched, 1-pound 
loaf - 1 loaf 
Breads' raisin bread - 

1 slice 
Breads: rye bread - 

1 slice 
Com muffins, made with mix, 

egg, and milk, muffin 

2 3/C-inch diameter - 
1 muffin 

Crackers, graham, 2ii-inch 

square - 4 crackers 
Crackers, saltines, 
4 crackers 
Doughnuts, cake type - 

1 doughnut 
Ilacaroni, cooked, enriched 
1 cup 

Pancakes, plain or butter- 
mill: (made with egg and 
milh) - 1 cake 
Pretzels, thin, twisted - 
1 pretzel 
Rolls, enriched, franlcfurter 
or hamburger - 1 roll 
Spaghetti, cooked until 

tender, enriched - 1 cup 
Waffles with enriched flour, 
7-inch diameter - 1 waffle 



0. 
9, 
10, 

11, 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 



65 
a.315 

65 
60 
130 

110 
50 
125 
155 
60 

25 
120 
155 
210 



Desserts 



1. Cakes; Angelfood, 1/12 of 

a 10-inch diameter cake - 
X piece 

2. Cakes: cupcakes, small, 2*i 

inch diameter, with choco- 
late icing - 1 cupcake 



135 
130 



3 
55 

3 
2 
5 

5 
2 
5 
6 
2 

1 
5 
6 
9 



6 
5 



4 
74 

4 
4 
5 

4 
2 
2 
9 
4 

2 
5 
9 
13 



2 

115 

1 
1 
7 



1 
1 
4 



2 
1 
7 



4 
4 



2 
55 

2 
2 
3 

2 
1 
2 
7 
2 

1 
A 
7 
7 
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Food, Approximate 
I>easure» and Uelght 


J Calories 


O 
, 0 
O 


0 
rt 

5* 


n 

0) 
H 


.ANEUUf 

H 
O 


5 GXOl 
< 


IP 

H 

I* 


Flavin 


H* 

A 


Ascorbi 
Aci 
















^a 1 






Desserts (Continued^ 






















3. Cakes: Gingerbread, 1/9 of 


l/j 


7 


4 


4 


6 




2 


/ 

H 


3 




8~lnch square cake - 1 piece 


■ 


















4. Cakes; I7!iite, 1/15 of 


250 


10 


5 


5 


2 


1 


1 


/, 
*f 






. 9-lnch diameter cake ~ 






















1 piece 






















5. Cakes: Boston cream pie. 


ZIO 


0 


7 


4 


2 


3 


2 


/i 
u 






1/12 of C-lnch diameter 






















ca!*.e - 1 piece 






















Cakes ! Pound ^i-lnch thick 




6 


4 


— 


1 


■ 2 


1 


2 






slice 




















• 


7. Cakes: Sponge, 1/12 of 


L95 


C 


9 


2 


. 4 


6 


2 


D 






10-inch diameter cake - 




















1 piftce 






















5. Cakes: Yellor;, 2 -layer, 


275 


11 


5 


4 


3 


2 


2 


H 






icinc, 1/16 of 9-inch 






















diameter cake - 1 piece 






















9. Cookies: Brovmies with nuts 


95 


4 


2 


1 


2 


1 


3 


1 
X 


1 




1 brotrmie 






















10, Cookies? Chocolate chip - 


50 


2 


2 


- 


1 


- 


1 


1 
X 






1 cookie 






















11. Cookies. Fig bars - 1 cookie 


50 


2 


2 


1 


1 


- 




1 






12. Cookies: Sandwich, choc. 


50 


2 


2 


— 


1 




mm 








or vanilla - 1 cookie 






















13. Gelatin dessert, prepared 


140 


6 


7 


- 


mm 


- 


mm 








wlfh water, 1 cup [ 




















14. Pie; Apple, 1/6 of 9-inch 


iOO 


16 


7 


1 


2 


1 


2 


1 
X 




Z 


pie - 1 pieco 






















15. Pie, Butterscotch (1 crust) |410 


IG 


13 


9 


n 


0 


4 


11 


2 




1 1/u of 9-lnch diameter | 


















pie 1 piece i 






















16. Pie: Cherry (2 crust), 1/6 1410 


IG 


8 


1 


2 


14 


2 


2 


5 




of 9-inch diameter pie - ' 




















1 piece 






















17. Pie Custard (1 crust), : 


)32 


14 


16 


12 


5 


7 


7 


18 


2 




1/6 of 9-inch diameter 




















pie - 1 niece I 






















13. Pie: Lemon Meringue, 1/6 355 


14 


G 


1 


4 


5 


4 




1 


0 


of 9-inch diameter pie - 




















1 piece 






















L9. Pie: Ilnce (2 crust), 1/6 < 






6 


4 


9 




9 


5 


4 


2 


of 5-iKch diameter pie - 




















1 piece 
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Desserts (Continued) 



FOOD VALUEL OP AVERAGE SERVIIIGS OF COimON 
FOODS IN BREAD, CEREAL. AND MISCELLANEOUS GROUP 



Food, Approximate 
Pleasure, and Weight 



20. Pie: Pecan (1 crust), 1/6 
of 9-lnch diameter pie - 
1 piece 

21. Pie: Pumpkin (1 crust), 
1/6 of C-lnch diameter 
pie - 1 piece 

22. Sweet roll, 2 oz. - 1 roll 

Beverapies 



M 



1. 



2. 
3. 

A. 
5. 
6. 

7. 



Alcoholic: gin, rum, 

vodl'^, whisky, 06 proof - 

1^ fluid ounces 
Beer (3.2), 12 fl. ounces 
Coffee, with 2 T. cream 

and 2 t. sugar - 1 cup 
Ginger ale - 12 €1. ounces 
Root beer - 12 fl. ounces 
Soft drink, carbonated, cola 

type - 8 fl. ounces 
Table wine - 3^2 fl. ounces 



Salad Dressings 



1. Salad Dressings: French, 

regular -IT. 

2. Salad dressings: French, 

with special dietary, low 
fat with artificial 
sweetners -IT. 

3. Salad Dressings: mayonalse 

type, regular -IT. 
A. Salad Dressings; mayonalse 

type, special dietary -IT 
5. Salad Dressings: The nd 

Island -IT. 

C a ndles. Syrups > and Sweets 

1. Candy: Caramels, plain or 
chocolate - 1 ounce 



575 
320 
180 

105 



150 
90 

115 
150 
95 

85 



65 



65 
20 
30 



115 



o 



28 
14 
3 



8 

>4 rt 
n 



6 
3 

5 
6 
4 



13 



11 



10 



2 
0 



o 
9 



1 
2 



0 
1 



21 



"I 



75 



18 



1 
0 
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M 1 



11 



8 
3 



M fit 
o 



14 
0 
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Food» Approximate 
Measure , and Ueight 



H 
O 



CO 



H 
O 
H 

(0 
(0 



3 



M ft 
0 



H 



^'l H 

O 
0 



> ft 



5 



>9 



3. 



:andie8. Syrups, and Sweets 



oz. 



(Continued) 

2. Candy: Chocolate-coated 

peanuts - i ounce 

3. Candy: Fudge, plain - 1 
A. Candy: hard - 1 ounce 

5. Honey, strained or 

extracted - IT. 

6. Jelly - IT. 

7. Ilolasses, cane» light 

(First extraction) - IT. 
3. Syrup, table blends, 

chiefly corn, light and 

dark - IT. 
9. Su7.ar, white, granulated - 

1 T. 



160 

115 
110 
65 

55 
50 

60 



AC 



5 
5 
3 

2 
2 



A 
2 



1 
1 



13 
1 
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DAILY FOOD CHART 
Food Ilucrlent Values in Percentage 





Calories 


Calories 


Protein 


Calcium 


H 

H 

f\ 

w 


Vitanln 
A % 


Thiamin 


Rlbo- 
Flavin Z 




Ascorbic 
Add 








































































































































































































• 




























































































































































































































DAILY TOTALS 
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TOPICS AIID CONCEPTS 

4) Students should be able to natch the correct food group with a set of its four 
most Important nutrients. 

5) Students should be able to select the set of three foods which can best supply 
good quantities of iron* 

3) Students should indicate that, during pregnancy, the mother needs to eat sligjhtly 
more from the fruit and fresh vegetable, milk, and meat groups. 

9) From a set of four meals, students should be able to select a nutritionally 
balanced, inexpensive, and low calorie lunch. 

12) Students should indicate that they are trying to keep their daily diets nutri- 
tionally balanced. 

13) Students should be able to select the food best able to provide good quantities 
of all amino acids. 

15) Students should indicate that a nutritionally balanced diet cannot be made from 
a single food source. 

16) Students should be able to select the correct comparison of the fiber, protein, 
and mineral contents in two conmon foods. 



SUGGESTIONS FOR PPJSSENTATION OF PAPER E 
Duplicate four copies of Page E-IO for each student. 

If class time is sufficient, tfork out the nutrient value of Diet 1 using transparency 
number 1 provided in the back of this manual. The nutrient values of the foods with 
page reference numbers are provided on the following page. 

Rave the students look up the foods by food group. This will enable them to: 
a) learn to classify foods according to food group, b) learn to classify food groups 
by their nutritional content, and c) move through the charts as efficiently as pos- 
sible. VThen problems arise in interpretation (ie. what kind of bread was in the 
toast, was there butter on the toast, were the sweet potatoes cooked in brown 
susar, etc.), use the opportunity to discuss the value of informed guesses. Let 
students volunteer a variety of solutions and take the best ones. Page numbers and 
food numbers are included after each food to help you locate the foods easily while 
the students are learning to use the charts. The numbers before the fooc's indicate 
the sequence in which they appear in the chart. 

Students may ask the significance of "0'* on some nutrients and "-" on others. 
indicates a trace, but less than IX of the nutrient in question. "0" indicates no 
measurable quantities of the nutrient. 

If one or more simple adding machines can be provided for this activity, students 
would be able to quickly and accurately determine the totals for each food column. 
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Food Nutrient Values in Percentages 





Calories 


Calories 


Protein 


Calcium 


S 


Vitanin 
A Z 


Thiamin 




H P 

O 

B" 


Ascorbic 
Acid 


5) Orange Juice (E-11. #17) 


110 


5 


2 


2 


1 


5 


13 


1 


5 


20A 


6) Toast (E-13; <f3) 


70 


3 


A 


2 


3 




5 


A 


A 




lA) Jelly (E-17, 0C) 


55 


2 


0 


0 


2 


0 


0 


1 


0 


2 


11) Coffee (not included, no 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


nutritional value without 
cream or sugar) 






















2) Baked Beans* (E-7, 03) 


365 


15 


3A 


7 


27 




15 


11 


21 




7) Bread & Butter (E-13, H) 


110 


A 


A 


2 


3 


5 


5 


A 


A 


0 


10) Apple Pie (E-15, #1A) 


AOO 


16 


7 


1 


2 


1 


2 


1 


1 


2 


12) Coke (E-IC, //6) 


95 


A 


0 


0 


0 


0 


0 


0 


0 


0 
























1) Pork Chop (E-5. H) 


260 


11 


29 


1 


12 


0 


52 


13 


46 


0 


A) Sweet Potato (E-10. #28) 


170 


7 


A 


A 


6 


232 


11 


6 


10 


50 


3) Green Beans (E-9. #13) 


15 


1 


2 


2 


2 


7 


3 


A 


3 


16 


8) Bread & Butter (E-13. #A) 


110 


A 


A 


2 


3 


5 


5 


A 


A 


0 


9) Frosted Layer Cake (E-15. #8) 


275 


11 


, 5 


A 


3 


2 


2 


4 


1 




13) Tea (not included, no 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


nutritional value) 


































































DAILY TOTALS 


?935 




?5 






257 


1 113 


S3 


99 


274. 



*I7ad the students chosen baked -125 -5 -12 +1 -7 +5 -3 -7 -A 
beans with tomato sauce (E-7, #A), 
the total nutrients would have 
shifted by the indicated percentages. 
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ANSWERS - STUDEMT SELF-TEST QUESTIONS 

Q 1. How veil do the two diets supply the daily needs for calories and nutrients 
for a fifteen-year-old girl? 

A. Diet one will be quite low in calcium. Iron, and riboflavin; sonewhat low in 
calories, protein, and niacin: and more than adequate in Vitamins A and C. 
Vitamin A above 1000% vdll cause some problems with calcium removed from bones 
and birth defects if the very hi^rh level is maintained for weeUs . The level 
in this diet will neither hurt nor help, but vd.ll maintain health. Excess 
Vitamin C will simply pass through the body. Continued low levels of calcium, 
iron, and riboflavin will cause a variety of short and long-term problems 
ranging from anemia and weakened bones to increased Irritability and tiredness. 

Diet two will do a much better Job of balanclns nutritional requirements, 
although It is still belov; par in supplying calories and Iron. Ask the 
students what food would be Ideal for a bedtime snack for this girl. The 
ideal answer would be peanut butter, lima beans, peas (found in the vegetable 
table), or beef of some sort, since she can use both calories and iron. 

Use the two samples of baked beans shown on diet one chart to emphasize how 
the addition of tomato sauce and decreasing the quantity of beans can dramat- 
ically change the nutritional content of food. Thus, students must try to 
carefully determine both the ingredients and quantity of their food when 
evaluating their own diets. 

Q 2. Chart the meals and snacks you ate yesterday as closely as you can. 

A. Have one or two of your students provide their menus and total dally food 

values for the class. If an opaque projector is available, and if you have 
two students with good handwriting. It xfovl.d be handy to e:<amine their 
Daily Food Charts as a class and suggest substitute foods. 

Q 3. Develop a nutritious, low calorie diet for an overweight 15-year-old boy. 

A. See the suggestions for Question 2. 

Q 4. Pick out a good diet for an anemic i protein deficient 15-year-old girl who 
has no need for extra calories. 

A. See above suggestion. 

Q 5. ^Thich one cC the vegetables (page 9) could be classified into the meat group 
because of its nutrients? 

A. Peas - because of their high iron and protein levels. (They are classified 
with the vegetables because of their high Vltanin C content.) On the whole, 
peas are one of the most nutritional foods available to humans. 
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NOTE : You may wish to assign students the task of locating the best possible 
food so far as nutritional values versus calorie levels are concerned. Candi- 
dates for this honor could include nacaroni and cheese (Page 3, #9); spaghetti 
in tomato sauce with cheese (Page 3, 0U); beef liver (Page 5, H)i baked beans 
with pork and tomato sauce (Page 7, i^A); spashetti with neat balls and tomato 
sauce (Page 8, m)t and tacos (Page 8, ^12). 

Q 6. \n\y are the soups found in three different places in this chart? 

A. Soups made with milk are high in calcium and protein, so they are classified 
in the milk group. 

Soups made with water and a product from the meat group are higher in protein 
and iron, so they are classified in the neat group. 

Soups made with vegetables as their main ingredient are classified in the 
vegetable group. 
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TIIERACOII - HISTORY AIJD FUNCTION 

In the first papers of this module, we studle'r: hximan nutrition. Much of what Is 
Vnown about hunan nucrltlon has been learned as research laboratories, like Theracon, 
study anlrtal nutritional requirements. Many ot the techniques used at Theracon are 
used in human nutritional research. Many cf the results of animal studies could help 
the future development of human foods. 



History 

The Theracon laboratory was founded in 1955 and is located just north of Topelca. It 
does contract research in animal nutrition. This means that if a pet fcod manufac- 
turer, drug developer, or zoo has a problem with their food or drugs, they iflll 
specify the problem and ask groups like Theracon for help. Theracon will write a 
proposal on the researc!i they would do to solve the problem. If their proposal is 
accepted, they will sign a contract, obtain the necessary animals and supplies, and 
begin dolnp the research needed to solve the problem. 

Since they began doing research 17 years ago, Theracon has developed diets for many 
zoo anlTialSj Sentry German Shepards, old dogs suffering frcia heart and kidney diseases 
cats, rats, horses, and many other kinds of animals. They also helped develop ways 
of sterilizing and preparing canned, semi-moist, dry, and .liquid foods. You will 
see their laboratories and animals as part of your field trip. 



Function 

Aniral Care 

Theracon follov^s the .principles of laboratory animal care developed by the national 
Sccl^ity for T^edical Research and supported by most organizations dolnr animal research 
They do blood analyses on their animals as they check an animal's health while eating 
a certain diet. .!o experimental surgery is performed at the laboratory, and veteri- 
narians constantly watch the health of the animals. Sometimes when something new 
and untested is tried, an animal may develop symptoms of anemia, diarrhea, mineral 
deficiency, or other nutrition-based problems. This may cause particular animals 
pain or discomfort until the problem is corrected. The knowledge gained from working 
td.th those aniioals will help improve the health of many other animals. 

Most animals are housed outdoors in insulated houses and ?iave large areas to exercise. 
The spread of disease is kept to a minimum when animals regain outside, since the 
sun and wind destroy most r.cnns. Bitches are housed inside when they are about to 
have pups and v;hen carin<; for pups during the winter. Animals vjtio are being used to 
determine exactly which nutrients are being used are housed inside so that their 
temperature and activity will be controlled, and all of their urine and feces can be 
collected. 
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Product Acceptability 

Four nain thlnps are tested. 

1) Is the diet acceptable to the anlnal ? VJlll he eat It completely and 
readily? Uill he choose It over another food? Does It soon tire of the 
food? This Is measured by keeping accurate records of everything every 
animal eats, and comparlnp the animal's response to different foodrt. 

2) Is the diet acceptable to the animal's owner? Theracon must develop 
diets which look and smell good to humans or many will not buy them. 
Does It cause diarrhea? This Is tested by placln*^ the animals In a 
pen with a concrete runway and rating the hardness of the feces every 
day. Is the food nostl: digestible, or x^ill it cause large and numerous 
feces? Som\ pet foods are about 50 percent digestible, which means that 
half of what is eaten is simply passed right through the body. Eighty 
percent or more of a good food x^ill digest. This means that only 20 
percent vtIII pass through the body. 

3) Is the food economlt rd reliable? Theracon tries to develop alternative 
diets with quality t ^ ' :an be maintained usin*:^ different ingrediei .s. 
This allows the food manufacturers to sv;itch the ingredients in the food 

as prices rise and fall and still produce a ?,ood food. 

4) Is the diet nutritionally complete ? Uill the diet con^pletely supply the 
necessary calories, proteins, minerals^ vitamins » and drugs needed by 
the anlTiials who will eat it? This probler, and the research methods 
used to test it, will be presented in the paper 'Mutritlonal Analysis." 

All of these factors are very Important in producing an acceptable product. Even 
the most nutritious diet will fail If the animal's owner will not buy it because of 
odor, feces, or cost. On the other hand, if the animal won't eat it, or cannot stay 
healthy while eating the diet, the owner will not continue to purchase the product. 



STU^EIIT SELF-TEST 

1) l:oi; does a contract research company obtain its money? 

2) Does Theracon use surj»ery to etudy animal nutrition? 

3) ^Ihat four, raain things niust be studied before Theracon wiil approve a new diet? 

4) Uould every meal in your diet during the last three days me^\: all of Theracon 's 
require! :s? If not, where did it miss them? 
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TOPICS AND CONCEPTS 

17) Students shall indicate that Theracon is an independent laboratory doing 
research under contract for other companies. 

12) Students shall Indicate that surgery is one technique not utilized in 
nutritional analysis at Theracon. 

19) Students shall be able to select fron a list the types of tests vhlch Theracon 
usp.s to analyse a new diet. 

20) Students shall indicate that ITieracon keeps its animals outside to restrict 
the spread of diseases. 



??UGGESTIONS FOR PRESEMTATION OF PAPER F 

Introduce this paper by pointing out that nutritional study on huuans is quite dif- 
ficult, since few of us will volunteer to stick to one diet Ions enough to give a 
coed idea of our nutritional requirements. Much of the work on humans has been done 
on conscientious objectors during our various wars. These people were usually adult 
males. The best research can be done on pregnant females and young children, since 
they have a more critical need for good diets. 

Most information on the effects of drugs and food utilisation, mineral requirements, 
and other essential questions have come from anlnal nutrition studies such as those 
run at Theracon. 

The booklets, "Feline Dietetics' and 'Canine Dietetics," would provide teachers with 
excellent background readinp for this and the next paper. These are furnished upon 
request to Topeka teachers and may be obtained free from ^lark Itorris Associates, 
2900 Plass Court, Topeka, r^ansas 66611. 

Your students should not expect to see more than dogs and cats at Theracon. They 
will oc«:a9ionally have more exotic animals; but this is the exception, not the rule. 



AlISVnSRS - STODEITT SELF-TEST QUESTIOMS 

0 1. Uw does a contract research company obtain its money? 

A. By having their plan for researching a particular problem accerLed by a 
company, signing a contract, and finding the needed answers through 
experimentation. 

Q 2. Does Theracon use surcery to study animal nutrition? 

A. Ho, Ttieir veterinarians only toke blood samples to check the animals* health. 
They do, of course, perfom emergency surgery, such as a caesarean during dif- 
ficult births. 



Teacher 

Module: A Paper P 

Page 4 

0 3, llhat four main things must be studied before Theracon will approve a new diet? 

A, a) Ulll the animal eat It readily? - cats and monkeys cause special problems 
bere» since they are quite finicky. 

b) TUll the ovmer use the food? - color » smell, and reaction of the animal 
to the food Influences owners. 

c) Is the diet economical and reliable? - can It be made cheaply and In 
quantity? 

d) Is the diet nutritionally complete? - will animals remain healthy vhen 
they eat It? 

Q 4. Uould every laeal In your diet during the last three days meet all of Theracon* s 
requirements? If nott v/here did It miss them? 

A. Bring out the four concepts above. 

a) Acceptability to student - students usually claim to dislike school 
lunches though the lunches meet the other requirements. 

b) Acceptability to otmer (parent) -* did they have a parent complain about 
vhat or how much was eaten? 

c) Economical and reliable did they eat expensive foods v;hen other foods 
would luive done Just as well? 

d) nutritionally complete? - were all meals balanced? 
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IIUTRITIOIi'X Al^ALYSIS 

Every species of animal has different nutrient needs. There are, however, certain 
rules of nutrition which apply to all animals, re.«^ardles8 of their kind. These rules 
are: 

1) The nutrients present In the food must be usable by the animal eating 
the diet. 

2) The food must be nutritious enough to me^t the needs of the animal. 

3) The food must supply enough calories to meet the animal's dally energy 
requirements. 

A) The food must be acceptable to the animal and Its owner. 

5) The Ingredients used to make up the diet must be readily available , and 
the food value of the Insredlents must remain stable after the diet Is 
pr reared for sale. 

This paper vill look at each of these principles and explain how they are tested 
and how they apply to animals and people. 

Is The Food Usable? 

To decide if a food Is usable, Theracon must find out what an animal can digest. 
For Instance.^ a perfect diet for a cov; would starve a man to death because he could 
not digest It. This problem of digestibility exists 
whenever Theracon Is asked to develop a diet for an /Mr. Gibbons, this 
animal, whether It Is a don, crocodile, ostrich, or j hay nay taste good, 
eagle. V but lo It dl^^estlble 




Thw lirst step In answering the problem Is to consult 
r*" search to see what other people have discovered 
about the anitnal. The second step Is to carefully 
detertalne exactly what the mlmal Is now eating- 
how much protein, carbohydrate, fat, fiber, etc. 

Then they carefully determine what Is In the animal's feces. By comparing what went 
in and vhat came out, they know the digestibility of the food. The digestibility 
of fibers (the strings In celery^ for instance) is very lov; for man. For cattle, it 
is high. 
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An interesting problem can arise at this point— just hov; much of the diet should be 
dirasted? For instance, a 100% digestible diet would cause damacG to the undervjorlced 
intestine. A 20Z disestible diet would cause most animals to starve to death. A 
quality diet usually is about 80% digestible, although sone commercial diets are 
about 507: digestible. 



A nutritious diet will supply the animal or person with the proper balance of protein 
carbohydrate, fats, vitamins, and minerals. In determinine if a food is nutritionall 
complets. Tberacon feeds it to pregnant or growing aninals. The younc or pregnant 
animals vrill soon shoxr ill health if an inadequate diet is supplied. Older animals 
would take a longer time to show bad health, so Theracon uses them for other types 
of diet research. 

Protein s must be eaten in proper amounts for good development. Proteins are used by 
the body for growth and repair of all cells:, production of hormones, enzymes, and 
antibodies: and for energy when needed. With too little protein, particularly in 
young and unborn babies, brain damage and stunted growth nay occur. 

Proteins are made of small pieces called anino acids. Animal proteins from milU, 
egjrs, and meat contain all of the essential amino acids, although they may not be in 
just the ri;;;ht proportions. Plant proteins may lack several amino acids; however, 
plant proteins are inexpensive and are useful ivi the diet. A mij:ture of proteins 
from plants and animals is used to economically provide all of the amino acids needed 
by the body. 

Excess protein can cause problems for dogs. This extra protein is used in the body 
to supply energy instead of being used as building blocks for cells. The excess 
protein is excreted from the l-.idneys as urea. Dogs which are kept on high protein 
diets for several years o:*:en develop kidney problems because of the difficulty of 
getting rlJ of this urea. 



Fats and carbohydrates are used for energy. Low levels of fat and carbohydrate energ 
cause animals and human n to become listless, and the body begins burning proteins for 
energy. Th<2 levels of fats, carbohydrates, and proteins all work together to affect 
the animal. Low levels of energy or of protein during rrowth will cause smaller 
livers, kidneys, and hearts to form in young animals and humans In Theracon' s diets 



Is It i'lutritioua? 




The Nutrition Balancing Act 
If everything is right, you make it. 
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cereals, such as wheat, supply some of the energy. High protein plants, such as 
soybeans, supply some of the anino acids. *Iith this balance, the animals can get 
the maximum usv» from the fat and protein contained in the expensive neat in their 
diets. 

Theracon checks the amount of each food the animal digests, and the total amount of 
calories solng- in and coning out of the animal. They are then able to determine 
which nutrients are being used /or energy by the many different kinds of animals for 
which thoy mke diets. In addition, by observing the grox/ing younj, they are able 
to do.tenilna the correct levels and balance of proteins, carbohydrates, and fats. 

Vitamins are essential for many different body functions. Different animals have 
different vitamin requirements. Usually animals and men eating a balanced diet do 
not need supplemental vitamins because they are present in their foods. Veterinarians 
more often treat cases where too many vitamins are causing problems rather than where 
a lack of vitamins is present. Vitamins A and D are the vitamins dogs and man more 
often have in excess. This excess usually causes health problems. 

Minerals help rei^ulate the body's chemical balances. They provide for tissue and 
bone development and help keep the body's enzyme systems functioning. The total 
amounts of different minerals laust be in balance, because each mineral has a correct 
relationship to the others. If very high levels of iron, for instance, are in the 
diet, this may Interfere v;ith the body's ability to absorb copper, zinc, or calcium 
from its food. If too nuch, or too little, of any one mineral is available, the 
animal can <:;et sick. This is really a problem with some of the all-meat diets, for 
they can be low in calcium and high on phosphorus. Dogs have starved to death eating 
all-meat foods even though they could eat all of the food desired. They simply could 
not cet enough of the very essential calcium. 

To detemlne an animal's vitamin and mineral requirements, Theracon would first con- 
suit research done by others on the animal. If questions still remain, Theracon 
creates Scan," a diet made of very pure nutrients. This diet contains the right 
amounts of all knovm food requirements of the anitial, v^ith all other vitamins and 
minerals left out. They would then fned this diet to young or pregnant animals, 
and carefully observe their health. Dlood tests xrould be run to determine the 
level of different minerals in the blood. If the animals do become sick, additional 
minerals and vitamins vould he tested until the proper amounts of each nutrient 
were determined. By working in this manner, Theracon was able to devise a nutritious 
food which led to the hatching in captivity of the first bald eagle chicks in the 
United Htates. These chicks were born in the Topeka Zoo, where sorae of- Theracon 's 
research has been conducted. 

Are Calories Important? 

Theracon is concerned with the total calories in each diet. If too few calories are 
supplied, the animals xrill use up the protein for energy and their growth will be 
stunted. If too many calories are supplied, the animal will be overweight. There- 
fore, the number of calories digested from the food are carefully measured and the 
animal's veight is observed. Using this system, researchers have found, for instance, 
that a youn^ pup needs 200 calories per pound of pup, a 10-week-old pup needs 125 
calorico per pound, and an adult dog needs about CO calories per pound. Therefore, 
puppies rust have hijh calorie foods vrLth enough fat and carbohydrates to supply 
most of their energy. High levels of fat and carbohydrate energy allow the protein 
to be used for growth in the animal, not just for energy. 
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Wiat If The Aiiiwal Doessn't Eat It? 

Fven with the best of efforts in providing a nutritious food* the food is no good if 
the animal won't cat it. This is particularly important with cats and monkeys* which 
are both finicky eaters. Therefore, Theracon tests each 
new diet by placing a bowl of this and a bowl of another Z' Gorry, Theracon 
common food side by side and then measuring to see how I but it didn' 
much of each food the animal eats. This is called a V"crunch" right 

palatability test . Until the right palatability is 
reached, no diet will work. To make a food palatable, 
every animal must be studied separately. Dogs have a 
sweet tooth. Itonkeys like chocolate and other flavorings. j— --^ 
Bears like biscuits and allleators like food that floats. 
Cats are so finicky that some will actually starve them- 
selves to death before eating a nutritious food. What do they look for? The food 
must smell and 'feel" right when they chew it. 

Is The Food Economical and Reliable? 

The last step before sending the energy-rich, digestible, nutritious, and palatable 
diet to the nanufacturer is to make sure that it is made from foods which can be 
readily purchased in good quantity and qualify. They also must be sure the final 
product vrill not break do^*n on the grocer's shelves before getting to the animal. 
Theracon checks these factors by considering the economics of the ingredients when 
they do early testing and by devising new methods when needed to preserve food in 
cans, bags, or whatever. 



STUDEIIT SELF-TEST 

L) Give an example of a human food that is digestible but not particularly 
nutritious. 

2) Can you think of a nutritious food that is not digestible? 

3) Write dovn an example of a balanced, nutritious meal that would not b-a palatable 
to you. 

A) If Theracon developed a new experimental diet, how would they test it for 
digestibility and palatability? 

5) Wat role does a Scan" diet play ir nutrition research? 

C) IHiy should a nutritious and economical dog food be made from many different 
kinds of food. 

7) Why should more than one kind of protein be included in a parson's, or dog's diet? 

3) ffhich of these diets would be most economical? 

Diet A (canned) - A normal dog requires 4C0 grans a day to keep healthy. 
The food costs G cents per 100 grams. 



Diet B (dried) - A normal dog requires 90 grams a day to keep healthy. The 
food costs 15 cents per 100 grams. 
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TOPICS AND COHCKPTS 

6) Students shall indicate that fats and carbohydrates ahould supply c^st of a 
person^ s energy requirements. 

13) Students shall be able to select from a list of specific foods the food best 
able to provide good quantities of all amino acids. 

IS) Students shall Indicate that nutritionally balanced r^.iets cannot be made from 
a single food source. 

IC) Students shall be able to select the correct comparison of fiber » protein » and 
mineral contents of two common foods. 

1?) Students shall be able to select from a list> the types of tests which Theracon 
uses to analyze a new diet. 

21) From a set of four diets ^ students will be able to select the one iihich is both 
nutritious and palatable for moat humans. 

22) From a list of four food incredlentSy students should be able to select the one 
which humans cannot digest. 

23) Students shall select the best sentence explaining the value of cereals in the 
food of carnivores. 

2A) Given the costs and quantities of foods consumed by an animal > students shall 
be able to select the most economical food. 

25) Students shall indicate that good nutrition is always important^ but most 
critical during growth and pregnancy. 



SUGGESTIOHS FOR PRESEIlTATIOy OF PAPER G 

Pases 3-12, in the pamphlet "Canine Dietetics/ will provide a good background for 
a class presentation of this paper. 

This paper was written to begin to move student understanding from the general to 
the specific and applied level of nutritional knowledge. Class discussion of the 

sclf-test should help r<ieet most of the behavioral objectives above. The field trip 

will focus much attention on the objectives of this paper. As further review, ask 
the slower students in the classes these questions* 

1) Kow do you know If the food is usable in the animal? 
C^ost of it will be retained In the anlmal^s body.) 

2) l?hat happens if the food is not nutritious? 

(The animal ^s, or person's, size and health is reduced.) 

3) llhy are carbohydrates Inportant? 

(They supply energy rnd let proteins be used to build the body.) 

A) IHiy is palatabllity important? 

(If the food isn^t edible, it x^on't be used.) 
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AITSTORS - STUDENT SELF-TEST QUESTIOITS 

Q 1. Clve an example of a human food that is digestible but not particularly 
nutritious. 

A. Supar, candy, desserts, and soft drink? are all digestible, but not very 
nutritious . 

NOTE : These foods ell provide calories which are essential for nutritious 
meals. However, they do not provide other nutrients In proportion to calories. 

Q 2. Can you think of a nutritious food that Is not digestible? 

A. Ho. It tiust be digestible before It can be nutritious. (Some non«-dlgestlble 
naterlals', such as the fibers in plants are eisentlal for health of the Intes- 
tinal system, but fibers provide no nutrients •) 

Q 3. I.^lte dovm a balanced, nutritious meal that would not be palatable to you. 

A. Liver > beet greens, rye bread, and buttemllU Is nutritious, but not too 
palatable for nany people. 

Su33estlon; AsU for several student diets and make sure that they are nutri- 
tious, but not palatable« Ask students to suQsest nutritious diets that are 
palatable* 

Q 4. If Taeracon developed a new experimental diet, how would they test it for 
digestibility and palatablllty? 

A. a) Digestibility—weigh food going in ^nd coming out and. measure the 
difference. 

b) Palatablllty — place pans of the test food and another diet in front 
of the animal and determine which one he eats. 

Q 5. IJhat role does a ''Scan* diet play in nutrition research? 

A. It allows the researcher to find out exactly what nutrients are essential 
for each animal* (Hogs need sine at a level of parts per billion in their 
food, but without it they become very sick. This was discovered using a 

Scan* type diet.) The ''Scan' diet is usually used to look for mineral require 
nents in the research animals. 

Q 6. ^Hty should a nutritious and economical dog food be made from many different 
kinds of food? 

A. Dogs are like people~they need a wide variety of foods to get all of their 

nutrients. For instance, calories and proteins can be supplied entirely from 
neat; but it is much more economical to nix types of meat with cereals and 
plant proteins to got a cheaper and nutritious diet. 
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Q 7. \Jhy shotild more than one kind of protein be Included in a person^s, or dog's 
diet? 

A. It Is necessary to eat a variety of proteins so that all Important amino acids 
can be obtained. One kind of protein may be lov^ In some amino acids and high 
In others. Since the extra amino acids will not replace the missing ones, 
lar.^e quantities of the protein or other kinds of proteins must be eaten. (The 
only perfect • natural proteins for humans would be human mill: or human flesh — 
all other proteins do not have quite the right combination of amino acids for 
us.) 

Q 8. !»Thlch of these diets v/ould be most economical? 

Diet A (canned) - A nortiial dog requires 400 srams a day to keep healthy. 
The food costs 6 cents per 100 grams. 

Diet B (dried) - A normal do£ requires 90 grams a day to keep healthy. The 
food costs 15 cents per 100 grams. 

A. Diet A would cost 24 cents per day. (400 grans x 6c ) 

100 grams) 

Diet B would cost 13.5 cents per day. (90 grams x 15c ) 

100 grans) 

In general > dry food Is alvrays more economical than canned food, since 80 
percent of canned food Is just water. 

NOTE: A good follow up of this question would be to figure which brand of 
peaSy or other canned food Is the most economical. Buy several brands, drain 
the liquid 9 and divide the remaining volume into the original cost. Students 
my get a real awakening to tha value of consuraer awareness, scientific testing, 
and math usage. 
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FOOD PROCESSIilG AT HILL'S 

After Theracon has developed a nutritious diet, it is released to a food processor. 
The Hill's plant in Topelca is one of the plants for vrhich Theracon has developed a 
variety of diets. 

The Hill's plant in Topelca is one of the mny food producing plants owned by Pvivlana 
Foods, Inc. This plant produces about 13 different kinds of animal foods. It makes 
coTnwerclal dog foods, prescription diets sold only by veterinarians, science diets, 
and balanced diets for zoo animals. The filn **Hill's* shows how a food processing 
plant operates. Ilunan foods are canned in a very similar manner. 



Hill's Methods 

This paper t;ill ^ive a little background on Hill's techniques and ingredients. Hill's 
uses mny kinds of meats for the different kinds of foods. luch of the red ueats, 
or muscle protein, cones fron old horses which are slaugh tared in South America, 
frozen and shipped to the United States. Some old horses are also slaughtered in 
Topeka to help make a nutritious and reasonably priced food. Infjredients such as 
fish r?cal, chicken and beef by-products, and many other types of meat will also be 
needed to meet the recipe that Theracon has developed. IThen any of these materials 
are received « several samples of each shipment of meat are tested for moisture, fat, 
protein, and ash (minerals) before being used. Tliis assures the company of its 
ability to follow tite correct recipe and produce foods of consistent quality. 

The cereals which provide many of the necessary calories in the food are automatically 
stored) nixed with vitamins, measured and added to the ground meat. The cereals are 
also tested for moisture, fat, protein, and ash before being used. Hill's maintains 
their own laboratory and quality control department with a staff of seven. They also 
use Theracon facilities when needed for such things as vitauin checks. 

As production in the plant proceeds » the quality control staff also checks the food 
for net weight, color, moisture, protein, fat, ash, calcium, and phosphate. Chunky 
foods have the size and number of chunks checked. Dry products have their sorbate 
concentration checked to make sure that it is within carefully controlled limits. 
Sorbate is an additive which controls mold grox^th in food. Samples of each day's run 
are sent to Theracon to be testca on dogs before any shipment is sent to the customers. 

Like many other meat processing and canning plants. Hill's is also concerned about 
pollution. The incinerator which is used to bum waste paper, is gas powered with 
after burners^ to assure complete combustion. It meets government standards, ^aste 
neat products are shipped to Missouri where a rendering plant uses everything possible 
fron the animals. Aetal waste from the can manufacturing is recycled back to Illinois. 
Liquid waste fron the processin<^ plant enters the Topeka sewage system, where our 
sewage plaat cleans the x\^ater before it enters the river. Thus, the plant is doing 
a pood Job of controllinf? its pollution. 

Sanitary conditions ^ which are checked by the federal government inspector, are 
maintained throughout the plant. Hill's and other food processors have trouble 
offering tours because of the sanitation probli^ms caused by a lar.'^e number of visitors 
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Kill's Products 

One kind of food manufactured at Hill's is its PIlESCPvIPTION DIET. PUESCRIPTIOII DIETS 
are prescribed by veterinarians for ill dogs. Amonf* these diets are the following: 

III) - a diet for dogs with heart disease. It's low In sodium. 

lO - a diet for dojs with kidney disease. It contains very high quality 

protein which causes less strain on the kidneys. 
?vD - ration diet for overweight dogs contains high fiber levels to keep 

do^s full while supplyint; nersssary nutrients for dieting. 
ID - a soft diet for doj^s recovering from operations or experiencing 

intestinal problems. 

Ilaxitnuti stress diets are also prescription diets which contain high levels 
of calories and j»ood protein for huntins dogs, sentry dogs, and police dogs 
that must be very alert for long periods of time. 

?-"lll's SCIEITCE DIETS products contain very, very carefully controlled amounts of 
everything needed for a balanced diet for particular anlnal. Thus, scientists 
studying animals on this diet will know that any changes in the animals' behavior 
or appearance is not due to diet changes. 

Hill's zoo diets (ZII-PHEEM) provide nutritious diets which are used by about 80 per- 
cent of the zoos in the United States. These diets allow the animals not only to 
exist, but to grow, have offspring, and thrive. One of the reasons for the Topeica 
zoo's success in raising young animals is that Hill's zoo diets arc used with many 
of its animals. Thus, as we humans destroy more and more of the vwjrld's animals, our 
zoos can help keep the rarest animals alive on good diets. Hill's also makes several 
kinds of nutritionally complete and regular commercial dog foods for purchase in 
grocery stores. 

One interesting sidenote about pet food - many more cans of food than are needed for 
pets are sold in larce cities. It is suspected, but has not been proven, that people 
are eating the foods. This is probably good, since a can of good dog food is much 
cheaper and more nutritious than hamburgers, potato chips, and cokes. Perhaps some 
day the people v;ho manufacture huraan food will need to supply the same information 
on food quality which is now required of dog food manufacturers. 

Kill's is one of the leaders in the pet food industry. They do extensive testing of 
every diet on animals before making the food, and they use the Theracon research 
facilities to test samples of their foods to make sure the quality remains high as 
production continues. 

Hot all manufacturers of pet food meet these standards. Right now, the 'Guaranteed 
Analysis on the side of a can of food is nearly worthless. For instance, nothing 
is said about the digestibility or amino acid content of the proteins. "Maximum ash, 
1.5% raay mean that as little as 0.05% Is actually present. The statements on the 
side of the can are truthful, but do not provide enough information to really evalu- 
ute the food's value. They do, however, provide more information than most human 
food manufacturers provide. Hill's and other people ha/e been trying to get state 
governments, the Federal Trade Corimission, ".nd other regulatory bodies to adopt this 
requirement for dog food. To be labeled "NuTRITIOMAI.LY COIIPLETE," a food must be fed 
to a variety of dogs from puppies through nursing bitches. These dogs must show good 
health from blood tests, visual exauinations, and other studies throughout the trial 
period. If this standard is adopted, then you could be sure that the dog food you 
purchase (If it is labeled "lJUTRITIONALLY COIIPLRTE") provide a nutritious food 

for your pet. 
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STUDENT SELF-TEST 



1) V!hy are cereals necessary in dog food? 

2) VJhat are the basic differences bet\^een a Science Diet, a Prescription Diet, and 
a coimnerclal dog food? 

3) IJhy V70uld the terr^ ''nutritionally complete^* be a better label for shoppers than 
the present [guaranteed analysis'* which lists what is in the foods? 

A) VHiat checks are made to make sure that the Hill's dog food will be of high 
quality? (Complete after vlev;lng the ^Tiill's^* fllmO 

5) Vlhlch of these canned do^ foods, A or B, will raise the healthiest dog? Ifliy? 

A. Guaranteed Analysis B# Guaranteed Analysis 



6) T^at information xmuld you like to find on the sides of canned and packaged 
human food? 



Crude Protein 
Crude Fat 
Crude Fiber 
Ash 

Phosphorus 

Calclutu 

Salt 

Moisture 



8«0 % ailnlmum 
2#0 % mlnlTnum 
1#5 % maxltaum 
3#5 % maximun 
0#50% minimum 
0*35% minimum 
0*50% maximum 
74*0 % maximum 



Crude Protein 
Crude Fat 
Crude Fiber 
Ash 

Phosphorus 

Calcluvi 

Salt 

Moisture 



14#0 % minimum 
5#0 % oinlmum 
1*5 % maximum 
2#0 Z maximum 
0*28% mlnimun 
0.34% minimum 
0*43% maximum 

73*0 % maximum 
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TOPICS Airo CONCEPTS 

6) Students shall imilcate that fata and carbohvdrates should supply most of a 
person's enerc;y requirements. 

15) Students shall Indicate that nutritionally balanced diets cannot be made from 
a sinf'^le energy source. 

23) Students shall be able to select the best sentence explaining the value of 
cereals in the food of carnivores. 

Given the costs and quantities of four foods consumed by an animal* students 
shall select the most economical food. 

25) students shall Indicate that good nutrition is most important during growth 
and pregnancy. 

26) Students should indicate that human foods should have accurate and usable 
inforriation on the food packa^'^e about the nutritional value of the food. 

TEACHER SUGGESTIONS - PAPER K 

In presentin? this paper, two concepts will need particular elaboration. The first 
one is the effect calories have on protein utilization. The basic reason that 
cereals are used in doR and cat foods is to provide calories, or energy, with carbo- 
hydrates so that proteins will not need to be used for energy in the animal. In othc 
words, if a low calorie food is fed to the animal, much of the protein in the food 
will be burned for energy, if the animal is not overweight. 

If a food with enour»h cereal and fat to supply the necessary calories is fed, then 
the proteins vdll be used to build the body, not Just for energy. This will mean tha 
the food is much more nutritious and that the kidneys will not have to work so hard 
to get rid of the Y«asted by-products of protein oxidation. 

In short, most cereals do not have enough protein in them to really help fulfill a 
carniverous animal's protein requirement, though they can help man quite a bit. 
Their ?naJor reason for being used in pet foods is to supply adequate calories to 
free the available protein to neet the arlmal*s need for building blocks, not energy. 

The othar concept to elaborate on v;ith this paper is that of the value, and lack of 
it, on the guaranteed analysis labels. The argument presented on pages 5-7 in 
Canine dietetics ' provide an excellent criticism of current labeling practices. 
After criticizing the practice of labeling pet food, then have the students consider 
the labels on huMn food. With the notable exception of breakfast foods, there is 
almost no nutritional labeling of any sort. Whe^t buying a can of beef stew, or a 
boxed lAlx for beef stroganoff or pltra, the shopper can get no idea of the food value 
of the ingredients. 



Use tv::nsparency it3 with student question ^5 
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Point out to the students that this problem can be handled by writing congressmen, 
senators, and the president to press for better human labeling lavs, or write 
individually to the companies. The conpanles making the product are required to 
send infomatlon regarding its nutrient analysis upon request. 

A nood class project wuld be to write letters to every maker of boxed and canned 
mixed foods and request nutrient analyses. 

Human food manufacturers and our government are very slowly improving in this area, 
but quicker and more complete legislation will result if more people express concern. 



Ai^SVJERS - STUDEIIT SELF-TEST QUESTIONS 
T<niy are cereals necessary in dog food? 

They provide many of the necessary calories for a nutritious diet, and reduce 
the need to bum proteins to obtain energy. 

;?hat are the basic differences between a Science Diet, a Prescription Diet, 
and a coiir.erclal dog food? 

a) A Science Diet has a very strict and nutritious recipe which requires 
exactly the same ingredients in every batch. In this way, a scientist 
can be sure that his animals are always eatinR the sane things and that 
their diet is nutritious. 

b) A Prescription Diet has a recipe which will help cure a sick animal. It 
usually contains special ingredients which are not as cheap as commercial 
diets. 

c) A comercial dog food is made of the least expensive ingredients which 
will be accepted by the dog and its ovmer. It nay, or nay not be nutri- 
tionally complete (this depends on the manufacturer), and its ingredients 
will vary according to market conditions. 

VJhy wuld the terra 'nutritionally complete" be a better label for shoppers 
than the present "guaranteed analysis'* which lists what is in the food? 

To be labeled "nutritionally complete," a food should havs been tested on 
growing pets, pregnant, and lactating females. All of these groups should 
have remained healthy with the diet. Therefore, the shopper's pet should 
remain healthy. The term "guaranteed analysis'* has too many loopholes to 
to really ^et an accurate picture of a food's worth. 

vniat checks are made to make sure that the food will be of high quality? 

Froxen meat and grains are carefully checked for moisture, protein, ash, and 
other qiialitles. Quick rapid moisture tests are performed on cans before 
belns cool'-ed. All of the things on the guaranteed analysis label are checked 
on sample cans. Mumber of meat chunks In a can, neat temperature of the can 
filler, and many other checks are made on the production line. 
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Q 5. TThlch of the canned dop foods described below will raise the healthiest doft? 

vmy? 

Transparency #3 contains the Guaranteed Analysis and ingredient lists for tlie 
t\fO diets used in the student question* The comments below will help you 
discuss the transparency. 

1. Crude Protein: Tlie values are nearly meaningless unless the digestibility 

and amino acid values of the proteins are Iccown (Mote 
the ingredients of the two diets). 



2. Crude Fat: 

3. Crude Fiber; 
A . Ash • 



CcilciuFt and 
Phosphorus : 



7. Salt^ 

3. :Ioisturc< 



Both diets niay have 50% fat, since the label only indicates 
the minimum fat contained. (Dogs should get 25-40rit of 
calories from fat, so some fat is essential.) 

neither diet has high levels of fiber. (High fiber 
foods are used to make reducing diets for dogs). 

Ash contains all needed mineral s-*both diets could contain 
O'w ash under this label systen. No really useful informa- 
tion is r.iven. Hursing bitches have a strong need for 
minerals (ash) in the right composition. 

Calcium levels must alT-mys be above phosphorus for best 
health. Diet A is clearly at fault here. Both foods 
indicate only minimum, not actual levels, so both could 
be poor or adequate in this regard. 

7)ogs need no salt — excess salt may hurt dogs with bad 
hearts . 

lote that about 3/4 of both diets is only water. 
Ingredienta 



1. Protein Sourccsi '^{eat by-products' may rean nnythinp from clean, 

nutritious organ went to indigestible tendons, feathers, 
and hair. This may nean t:mt diet "A** has no high 
quality protein with good mixtures of all amino acids. 
Soyb<!atia and navy beans both need additional amino acids 
to supply all protein needs for dogs and humans. 



2. Cereal Products: 



3. Vitarin 

Supplenents 



Diet B" is forcln,'; the do» to extract all energy from 
eithtir proteins or fat. Gone cereala vould help lower 
the food's cost »;hile reilevx»if; the strain on the dog's 
Vidney.i. 

Vitamin supplements are e^cpensive and will seldom 
appear miless the diet has been wsll researched. Since 
canning destroys some vitamins^ excess amounts must be 
added to maintain the proper levels after canning. 
Diet A is probably quite lov; in this area. 
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4. 



Mineral 
Supplenente . 



All meat and high bean diets require additional 
calcium and other v^lnerala. Diet A is definitely 
def icient« 



5. 



Poor! Coloring & 
Preservatives: 



Sodium nitrite adds a pink color and helps preserve 
food. Iron oxide adds a red color to food. 



General Comments: 

Lletlnp inif^refUents is no guarantee that they are really included, it just 
indicates they ma;' be Included. The labels as now required by law, does not 
p;lve enough information to fully evaluate a food. It does f;ive us tiore 
information about dog food than is usually shown on human food pachapes. The 
best fniarantc? ^or purchasing a quality dog food is to buy food labeled 
'nutritlon/^H^ complete. ' 

Q 6. !7hat information would you like to find, on the sides of canned and packaged 
human foods? 

A. After discussing question i^S^ these points should emerge. 

a) Either a food should have maximum and minimum limits published for each 
major nutrient, or 

b) All foods should indicate the % of daily human nutritional requirements 
met by a serving of the food for an '^average ' hunan. 

c) The dic^estibllity and quality of the food should be indicated. (In the 
case of tieat by -products, kidneys might have a direvitibility of 95% and 
a quality of ami lo acids rated at 100 > while hair night have a dlgesti* 
bility of 0%.) 

C) The pull date> or time the product should be remo^^^d from the shelves 
and discarded should be indicated. 
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NUTRITION Aira THE GROWIHG POPULATION . 

The human population of nearly every country In the world Is growing. Ireland Is 
the only country which has a stable » or non-growlnp, population; the other Indus- 
trialized nations^ such as the United States » Britain » France » Japan » and the U.S.S.R. 
are growing slowly. Host non- Industrialized nations are growing at a fantastic pace. 
This Includes moet countries In South America^ Latin America » Africa » and Asia. 

Just hov; fast the non Industrialized nations are growing can be seen In Columbla~a 
typical country. Columbia will double Its population In 20 years at their current 
pace. This neans that In just 20 years » the country will need twice as many homes » 
water systems ^ sewage systems » hospitals » schools » doctors Judges » and grocers. 
Rl^ht now, 30 to 40 percent of Its population cannot reau, 5C percent of its people 
are 15 or younger, the average family spends 80 percent of Its $237 per year Income 
on food) and over 30 percent of the people are malnourished. Fron this start, how 
can Columbia or any underdeveloped country, hope to feed, educate » and care for 
the health of Its rapidly growing population? 

This paper will look at only one aspect of the growing population problem — nutrition* 
The paper will look at some of the ways which may be used to feed more of the world *s 
population and some of the limits to more food production. 

llore People Can Be Fed Now 

Before we look at food sources for the future. It should be made clear that we 
could feed more of our people rl^ht now. For Instance, all countries have portions 
of their population that are overfed, and whole countries, like the United States » 
eat more food as a nation than they really need. In addition, Indus trl.llzed 
countries, like the United States, Japan, U.S.S.R. , and Britain Import cheap protein 
food from poor countries. The Imported food keeps food prices dovm In the Indus- 
trialized countries, but It can deprive people llv'.ng In poor countries of necessary 
food. For Instance, durlr'^ recent years the United States has really put pressure 
on meat exporting countries to send us moie beef In ordor to drive our own food 
prices dovm. The United States now Imports more than a billion pounds of beef each 
year. Several poor South American countries have limited the beef sold to theli 
own people since their governments are behind on their beef exports. In short, tbilr 
TOvemment considered export money more Important than the nutrition of Its citizens. 
The Industrialized govc*rnments considered low prices more lmportr?^t than the diets 
of people in poor lands. This same pattern of rich importinfj food from the poor has 
happened ^or nany products sold between nations throughout the vrorld^ For this 
reason, tiiany people feel that more people could be better fed if economists and 
p.overnnents placed higher priorities on feedinj; all of the people throughout the 
world. 

Better distribution of /ood in each country dois have merit, and ve could feed more 
people by sharing food more evenly, llowevei, vre should realize that less than 10 
pei(.?nt of the x7orld^s population are eating more than they need* Even by cutting 
back on their food^ we could not adequately feed the more than 30 percent of ^he 
world that io malnourished, t^e could certainly help the problem, but we could not 
cure the problem \dth better food distribution. Furthermore, v/e certainly could not 
hope to feed the increased number of people expected in 2^ years with today *s food 
production. Host would be malnourished and starving no matter how well the fo)d was 
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spread throuf»hout the world. Therefore, ways of producing more food must be found 
until the wrld's population growth stops. Most of the possibilities for producing 
more food are dependent on the skill of our food scientists, the will of our govern- 
ment, and the state of our environment. 



Protein - Our Host Desperate Heed 



:io one food nutrient is in such short supply as is protein. Kwashiorkor, the disease 
caused by lack of protein, is the most common serious deficiency disease in today s 
world. Children with Kwashiorkor swell up, grow large bellies, have thin arms and 
legs, and eventually their skin cracks and oozes out serum that attracts flies. Even 
if the child is saved, he will suffer brain damage. Pxesearch indicates that the 
averapje person should have at least 70 grams of protein daily to grow and stay healthy. 
Most underdeveloped countries average less than 15 grams of high quality (animal) 
protein per person daily, and the plant proteins cannot fill the gap. Hidden by these 
dveraf»es are people in all countries who get much less than the average amount of 
protein. If more protein could be put into the diets of the world's population, many 
nutrition problems would disappear. The low level of calories throughout the world 
makes the yrotein deficiency worse, since the body does not have enough calories or 
pi. '>ins to remain healthy. 
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Fi;»ure 1. Protein and Caloric Intake of Selected VJorld Populations 

Lines indicating calories and n-otelns required are those required for 
the averafre iTorth /jnerican. The aosumption has been made that if diets 
in other regions were sufficient to allow people to develop their 
full potential body size, requirements vrould be the same everywhere. 
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Can The Oceans Provide Uore Protein? 

The sea is selected by many to satisfy the world's rapidly growing demand for protein. 
Fish powder V which Is made by grinding up and dehydrating whole fish, contains cheap 
protein \rlth excellent value for man* One advantage of the fish powder discovery Is 
that it uses fish which used to be considered inedible. Small bony fish can be ground 
t( powder just as easily as the large, b*.t Increasingly hard to fine, fish such as 
tuna and salmon. The fish bones add calcium and minerals to the powder, and make It 
morft nutritious than meat alone. IJhen this powder Is mixed with other food, about 
one penny's vx)rth can supply a person's dally need for protein. This food may be 
mass produced In the future. 

Ground up algae may also feud much of the world, but right now no one has figured out 
how to make It palatable (appealing) for most people. 

liOwever, there should not be too much optimism about the oceans' ability to feed us. 
In order for the animals and plants to grow, they need the nutrients washed off our 
land* The most productive parts of the ocean are along the shores of our continents; 
and most of the vast center of the ocean Is like a desert, as far as food production 
Is concerned. Along these shores, estuaries and swanps play a big role In providing 
breeding grounds and food for many^ many kinds of ocean animals. Han Is now busily 
diking, draining, polluting, and destroying these breeding grounds. In addition, he 
cannot catch toe many tiiore fish than now without beginning to destroy the populations 
of several important kinds of fish. In short, there is some hope for finding more 
food In the ocean, but the ocean \7±11 be no cure all. Careful management of the 
ocean and its shores will be required If it Is to supply more food than it does now. 
You should expect to see more International disagreements over many aspects of fishing 
rl<:ht3 in comln? years. >Iany countries vrill try to extend their v/ater boundaries in 
an effort to provide more fish for their rising populations. 

The United States Is using only aboxxt 60 percent of Its farr;.able cropland. Many 
people have argued that v;e should Increase our acreaK^ and try to feed more of the 
world, Totrever, of the land vre are farming, most of it Is eroding faster than it is 
beln,'^ built up. In Shawnee County alone, only about 35 percent of the land under 
cultivation Is adequately protected from erosion; and v;e cannot long continue the 
erosion vje are now experiencing. Fertilizers can help make poor soil produce, and 
come type of fertilization Is necessary for the continuous growth of good crops on 
even ::ood soli. rov;ever, fertilizer cannot replac.^ the tons of pood soil which yearly 
floats dovm our rivers. By increasinf* the number of acres we plant, we would only 
accelerate the erosion of our farm land and hasten the cotilng of another dust bowl 
or famine. Ve coulc^ produce more food this way, but for hovr long? 

Tropical countries also contain many acres of land which could be cleared for farming. 
Some people see this as the answer, but these people have never seen a tropical farm. 
Soil in the tropics is extremely poor because the heat quickly destroys the humus, 
or decayed plant material necessary for good soil. The nlnerals are rapidly drained 
avay from the soil., and the use of the best of our current farming techniques for 
'^raln crops will completely ruin a patch of ground in less than five yearo. This Is 
why native farmers cut the forest, farm the land for two or three years, then move 
to a nexr place and let the forc'St grow back before it's too late. This method of 
farmlnf^ Ic not likely to increase the food beinp grovm non, but it's the beet kind 
for the long run. 
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In other countries throughout the world, the answer is the sane — we are fartnlnc as 
nuch land as we should farm now. If we are to worry about the long-term condition 
of our land and our health, more food must coue in another way. . 

Can Land We :Tow Farm Produce More? 

The land being famed can produce more food. Ue are now using fertilizers, pesti- 
cides, nev; types of disease resistant crops, and higher yielding crops. More and 
more of the world's farmers are learning to use these techniques and the tremendous 
growth in their use is the reason severe famines have not touched the world during 
the last few years. As more farmers use fertilizers, pesticides, and more crops are 
produced, we will continue to increase our ability to feed the xrorld. However, few 
plant scientists are willing to predict that they can keep on improving crops fast 
enough to take care of the rising population. It took many years to create com that 
would produce 150, not 75, bushels to the acre. Can vje expect to double this 150 to 
300 bushels in 20 years? Populations in many countries are doubling at that rate. 
tJhat will this intensive faming do to the land and water as we increase our force 
feeding of fertilizers, pesticides, and herbicides? In short, we have been rapidly 
improving the. yield of food, but few people will predict how .long this can continue 
and w!\at permanent environmental damage vrill result. 



Will Synthetic Foods Save Us? 

Soybeans, which provide a pretty good protein by themselves, can be spun into threads 
and have amino acids, fats, synthetic colors and flavors, minerals, and vitamins added 
The threads can be woven into products which look, cook, chew, smell, and taste like 
meat. This mock meat" is now being used throughout the United States, and is found 
in nearly every kind of dehydrated meat dish you could buy. Using this method, one 
acre of soyb-^ans can produce 1,500 pounds of mock meat. The same acre of alfalfa 
could produce only 43 pounds of real animal meat. 

Soybeans are now being used throughout the world to help satisfy the need for protein, 
but the cost of this nutritious mock meat is still too high for many of the poorest 
to us<>- An enriched soybean flour ic also used, but it takes much education to teach 
someoi. v;ho cannot read how to use a new and very different kind of food. 

Some people have also sbo\>m that oil can be turned into food. However, the process 
is expensive and oil is definitely in short supply. The cihance of using it for food 
is quite small. 

Other synthetic fc^ds are also being developed, but it is very hard to make a 
nMtritious artificial food cheaper than a natural food. The s&ne people vjho v;ill 
be r.alnourlshed on natural foods v;ill also be unable to afford {synthetic foods. 
Perhaps this vill someday change, but for nov;, we would have t.c say that synthetic 
foods are promising, but unproven so far as feeding the world Ifi concerned. 
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Can !Je Ilalce It? 

With the current rate of world population growth » one would have to say no* We may 
be able to feed people as well as we do now (vrith one* third or more of the world 
preaently malnourished) for the next 10 or even 20 years • But there must come a 
point where hxman growth will badly outstrip our food supply if the srovrth does not 
slow and stop. Whether that growth stops soony or much later > depends on the people 
that are under 30 in the world today* I!ow long \7e can continue to feed growing popu* 
lations even as well as we do now depends on three key links—the scientists who 
discover new types of food, the businessmen! economists and governments who distribute 
the food: and the environment which produces it* One or all of these links will break 
from the strain if the world^s population continues its rapid growth* 



STUDEIIT SELF-TEST 

1) iHiich txTO food nutrients are in the shortest supply throughout the world? 
(You'll need to figure out one for yourself — it's not in this paperl) 

2) VJhat new food developments could give the world the most new protein in 
covins years? 

3) Shoxild more land be far?;ied throu^^hout the world? 

4) t/hat are the main disadvantages to synthetic foods? 

5) tlliy can^t vre count on more and ^ore food from the land we now farm? 

6) In 1950, Ilexico had a population of 26 million, and at least 13 million people 
had inadequate diets* In 1970 » its population had risen to 45 million, and 21 
million people had inadequate diets* Its food production had doubled, and its 
population nearly doubled* IJould it have been better to stay at a population 
of 30 million and feed everyone well? What is your opinion? 
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TOPICn AlID CONCEPTS 

13) Students should be able to select from a list of specific foods the food best 
able to provide good quantities of all amino acids. 

lA) Students should be able to select the nutrient In shortest supply throushout 
the world. 

21) From a set of four diets, students shall be able to select the one which is both 
nutritious and palatable for nost humans. 

25) Students should indicate that good nutrition is nost critical during growth 
and pregnancy. 

28) Students shall indicate that low levels of minerals and protein most frequently 
cause permanent ciental and physical damafte in humans. 

29) Students shall be able to select the best statement evaluating the potential 
of various nexj foods for fulfilling world protein requirements. 

30) Students shall be able to evaluate the potential for improving crop yields 
U8in2 present farming techniques. 



SUGGE!^TIOnS FOR TEACHING PAPER I 

During the l?70's Americans will experience the results nf a growing world-wide demand 
for food. Cur grains are purchased in hupe quantities by many countries who have 
accumulated billicas of dollars over the past decadtss. In coning years, we will doubt- 
less swing back and forth beU7een seasons of plenty and shortages. Each swing up will 
be accompanied by shouts of Joy that we have finally "solved'' the world's food prob- 
lems, and food surpluses in the United States. Each season of shortages will find 
tighter supplies and higher prices in the United States. Overall, though, food 
supplies will be in shorter and shorter supply throughout the world, and the countries 
buying our grain T;ill be those who can afford our prices. The underdeveloped and 
poor countries will continue to have more and niore rtalnourlsV.ed people. 

liany students will indicate^ upon reading this paper, that our population growth has 
now reached zero. That is far from the truth. The reproductive rates of the women 
now having children has dropped to about 2 children per woman. This means only that 
we will eventually have a population which levels off if we continue the present 
trend for the next 40 years. Paper J w«.ll discuss this in more detail. 



ANSl-n^RS - STUDEirr SELF-TEST QUESTIONS 

C> 1. I'^vich two nutrients are in the shortest supply throughout the world? 

(You'll need to figure out one for yourself— it is not in this paper.) 

A. a) Protein of high value— (plant proteins, such as peanuts and soybeans, are 

in (^ood supply, but need added amino acids to be able to adequately sustain 
hunian life). These amino acids are not easily and econoro-'''ally available. 

'•Inerals, such as iron and calcium are the second &^t of nutrients causlnf; 
major health problems. I7e get these minerals primarily from milk and meat 
products, which many people cannot afford. 
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Q 2. l/hat two new food developments could give the world the most protein in coming 
years? 

A, Probably v;lder use of fish powder and enriched soy meal flour. 
Q 3. Should wore land be farmed throughout the world? 

A, There is no "right answer, but for the sake of unborn generations, we hope 
you can convince the students that the ansv^er should be no, unless conserva- 
tion techniques are drastically improved on existing farm lands. As of now, 
for every acre of new fam land added in the world, we're losing many acres 
of over-uoed and under-conserved land. 

Q 4. IHiat are the main disadvantages of synthetic food? 

A. Cost, and teaching people how to use thcu. 

Q 5. t'?hy can't v;e count on more and more food from the land we now farm? 

A. a) Erosion is destroying farm land now used. 

b) TJater, fertilizer, weed, and insect control can only help reach a plant's 
genetic potential. Any further increases are going to be very slow. 

c) Eventually, even the genetic characteristics will probably reach a level 
that cannot be significantly improved in a reasonable amount of time. 

Q 6. In 1950, Mexico had a population of 26 million, and at least 13 million people 
had inadequate diets. In 1970, its population had risen to 45 million, and 21 
million people had inadequate diets. Its food production had doubled, and its 
population nearly doubled. Would it have been better to stay at a population 
of 30 million and feed every one well? l^hat is your opinion? 

A. Let the students taclde this problem for a while. Try to bring out both sides 
of the issue (ie. - We have no right to determine who should and should not 
be born vs. morally, we have no right to overload the world). Then, of those 
who argue that the maximum number of people Is best, ask them if it would also 
be best to distribute the food evenly so that everyone would be equally 
mair* i.u.i<v.ied. Asl: them if the same stlution should apply world wide, with the 
U. 1 dates cutting down on eating in order to feed others. For those who 
wo il:^ at ,ue that a controlled population is best, ask them who should not 
hav r produced during that 20 years. Should all people be limited to two 
children' Should only the rich, or only the poor? T^io should control the 
growth-- Individuals did not do It for themselves, or growth would not have 
occurred. 
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FOOD ADDITIVES 

llanufacturetB of food use additives to make foods: 1) palatable, 2) appealing, and 
3) able to be stored until the consumer unes the food, 

ite broad subject dealing v;ith food probably upsets more people than the subject of 
food additives. Many people complain about mercury, nitrates ^ pesticides, food 
coloring^ and chemicals being in foods. Others reply that without preservatives, 
pesticides^ and added nutr Vents, your diet would be much poorer. This paper gives 
a brief summary of the arguments and reasons used by those on both sides of this 
controversy, 

VJhat Is An Additive? 

Intentional food additives are substances intentionally added to foods for a useful 
purpose. For instance, they may preserve the nutritive quality of the food, add 
flavor^ help to preserve the food, or provide color. 

Incidental additives are substances which unintentionally enter the food during its 
growth, processing, storage, or packaging. These are not intended to remain in the 
food and serve no useful purpose in the final product. Incidental additives could 
be poisons (such as lead or insect spray), insect parts, or anything present at a 
very low and safe level. 

Adulterants are either poisonous substances which trere added above a safe-use level, 
or are materials added to cheat the consumer • Any adulteration of food is illegal, 
and this paper will not go into the many different ways food can be adulterated or 
the lej^al hasscls involved in defining adulteration. 



Additives Are Chemicals 

All additives and all foods are chemicals. For instance, salt is sodium chloride, 
vinegar is acetic a'^id, corn starch is amylum, and cream of tarter is potassium 
bltartrate. These products are not marketed under their chemical names, since this 
would keep people from buying them. The same thing applies to many additives, but 
they have no common name. Therefore, an additive which may be a part of coconut oil 
will be listed by its chemical name, since it has no single conmon name, 

tlost additives are derived from foods and other natural sources. Some are arti- 
ficially created but can be found in natural foods. Some are artificial without 
kno^m natural equivalents, 

>fanufacturero may either call an additive by Its common name (Vitamin C) or its 
scientific nana (ascorbic acid). In any case, whether we are talking about the 
Vitamin C found in health foods, orange drink, vitamin pills, or breakfast cereal, 
it is exactly the Ciame chemical. Therefore, the important thing to consider with 
additives Is not what their name looks like, but rather why they were added and the 
effect they have on you% 



ERLC 



Module r 



Paper J 
Fage 2 



Kow Are /V!dltlve8 Used? 

nutritional additives have helped remove goiter » rickets, and pellagra from lists of 
cotmnon diseases of Americans. With the addition of iron, and some amino acids to 
our breads we probably could eliminate much of the protein deficiency and anemia 
prohlcma of America today. However, this cannot be legally done right now. 

Flavorln<r additives , such as naturally occurring spikes and the artificial aromatic 
chemicals give us such flavors as ginger/ cloves, pepper, citrus, pineapple, cherry, 
and xTinterp.reen. In fact, use the equivalent of five times our annual grape pro- 
duction in artificial ?;rape flavoring. 

Antioxidants h^lp trap oxygen and keep fruits and oils frow turning rancid. Without 
these additives, ue could not have cake or pancake mixes, since shortening in then 
would spoil. Our fruits would either look spoiled more often or be more expensive 
and in shorter supply, l^ithout mold and bacterial inhibitors, all breads and even 
fruit jellies would quickly spoil. Salt, sugar, and smoke are natural mold inhibitors 
Tlany nev/ anci-oxidantii are now used in bread products. 

Enulsif iers help keep products mlsced which vrould naturally separate without the 
emulsifier. Without etuulsifiers^ mayonnaise and salad oils would quickly separate, 
cocoa butter and chocolate would separate In candies, and ice cream would not stay 
smooth and creamy. 

Coloring; additives v;ill allow a good food that has changed color, or is not a 
natural ' color, to look good enough to eat. For instance, some of the best oranges 
are green when they are ripe. Ilovrever, housewives \wn^t buy an "unnatural'^ green 
orange. Therefore orange grov;ers artificially color the oranges orange so that they 
will be purchased. Food coloring is. very important in preparing soft drinks, candy, 
frozen desserts, jellos, puddinr, meat casings, some dairy products and bakary pro- 
ducts. Even flour would be yellovy, not white. If it v-ere not bleached. 

Other additives are leavening agents to replace yeast; sequestrants to separate 
different things in foodsr humectants to keep foods such as marshnellows moist; 
anti-caking a.^^ents to keep salt, sugars, and spices flowing; firming agents to give 
pickles their crunch; curing agents to preserve meat; foaming agents to keep toppings 
foamy foam inhibitors to keep foam dotm during bottlin^: and non-nutritive sweeteners 
for dieters. 

In short, tdthout additives, the grocery stores would not be able to supply most of 
the foods which Americans novr eat* As our population has grovm much larger, moved 
furth<^r fron the farm, and increased the living pace, people have purchased and asked 
for foods that must make greater use of food additives. 



Are Additives Safe? 

Toxicity (poisoning) tests determine If a chemical can hurt an /one in any way. 
Before an additive can be used in foods, these steps must be iollowed: 

1) Acute toxicity tests are carefully run to determine how much of the 
chemical would be required in one dose to Injure an animal. 
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2) Short-term toxicity tests are run by feeding various amounts of the chenical 
to laboratory animals for 90 days and observing the anlnals* appearance, 
behavior^ jrowth, death, blood changes, organ charges, and evidence of tumors. 

3) Long-tern toxicity tests are run on several different kinds of animals for 
two or more years; and all of the above studies, plus studies of fertility, 
reproduction, lactation, and mutative changes are made. Other studies may 
be required at this tine if evidence suggests they are necessary. 

A) Ttethods of accurately measuring chemicals in food are developed. 

5) A petition is prepared with full reports on the safety of the chemical, 
reports of all tests, and evidence of the need for the chemical in foods. 

6) This petition is presented to the Federal Food and Drug Administration. 
After evaludtin? the petition, the FDA can spell out a regulation which will 
tell the maximum amount of the chemical which can be added to certain foods, 
or it can demand more tests if any questions remain about the additive. 

In shorty the manufacturer must prove his product is safe following a set of care- 
fully dravm up FDA regulations. 



Additives - Arguments For and Against 

nutritive Additives 

Against ! People can eat a nutritious diet by properly choosing their foods without 
additives. At least two nutrient additives - Vitamins A and D have been 
8\\o\m to cause health problems v;hen take?i in excess. Other nutrients, 
such as Vitamin C, are more effective when taken from natural sources. 
The artificial Vitamin C just does not rrork as well as natural Vitamin C. 

Fo£; People do. not choose a balanced diet from natural foods. It would be more 

expensive, and some people are too finicky or not well enough informed to 
make the right choices If we did eliiainete nutritive additives, some of 
our population ' Id sstllT have tickets, pellagra, scurvy, and goiter. 
By adding nutriu. .3 in reasonable levels to our coimon foods, most nutri- 
tion problems can be solved. The FDA recently lov;ered the level of Vitamin 
D in many connon foods, although no one could show that health problems 
existed because of too much Vitamin A or D except in the case of excessive 
use of vitamin pills. As for Vitamin C, there Is evidence that some trace 
pinerals in citrus fruits aid the effect of Vitamin C. As soon cs these 
are determined, they too could be added to the artificial vitamin C so 
the combined Vitamin C plus minerals would bo more like natural sources. 

Color Additives 

For* By adding color, perfectly good foods v;hlch lose color during processing, 

or lack natural color, can be made attractive and eatab?v.c. There is no 
reason to waste good food, and the FDA very carefully checks all additives 
for safety. Colors have teen regulated for about 70 years. During that 
ti!«e, scientists have added better and better tests that colors must pass 
before being certified for use. According to our present laws, no color 
additive may be used if it has been shown to cause cancer in any^ dose. 

ERIC 



Module: 4 Paper J 

Page 4 



Ana Ins IHiy add a chemical with no food value? By making food look appealing, you 
encourage housewives to select processed foods v?hen a Rood natural food 
xni^ht be raore nutritious* For instance, if weiners were their natural color 
(gray), more people \;ould probably buy the nore nutritious hamburger. The 
FDAs record in this area is very poor. After originally certifying many 
different colors for wide use, the FDA has decertified at least ten dif- 
ferent dyes after evidence indicated they could cause health problems* 
How many certified dyes in use today will be decertified tomorrow? 



Food Additives In General 



Against : 1) By adding hundreds of different additives, v^e Increase the possibility 
of letting: a really dangerous one slip by the FDA regulations. Horeover, 
we increase the chance of tv/o or three additives combining to make a much 
nore dangerous combination than the three taken separately. Just as 
alcohol and barbituates are only mildly poisonous apart and deadly v;hen 
together, some additives might also become very poisonous when combined. 

For .! 1) V>.e FDA's regulations are so complex and demanding that the chance of 

any sif^nificant danger from additives is very small. Additives shotm to 
have any harmful effects can be used only in much less quantity than the 
smallest amount expected to cause harm. !!orc research is being planned on 
problens caused by combining additives. V^e shouldn't scrap all additives 
because of the slight chance of health problems due to two or three 
additives being combined. 

Against; 2) Hot; reliable is t^e research put forth by the conpanies wanting to 

narket a new additive? Enough ironey will surely buy at least one scientist 
to back their product. 

For ! 2) Koney can buy some sclf'.ntists, but other scientists will quickly dispute 

his work. The FDA must be given more money to conduct independent research, 
and any cheating scientist and company should be severely punished. 

Against: 3) The FDA is too underfinanced and ovcn;orked to check all additives and 
to make sure that every conpany uses them only according to regulations. 
It would be better to cut down on their work load x^^ith fexcer additives. 



For ; 3) Since nearly all additives are very useful to food processors, it 

would be a better idea to fund the FDA t;ell enough to do a good job. 

Against : 4) Piy putting coloring, meat taste, and texturijfers, into food that is 

i^ostly carbohydrate, hou$^ewiv»s are fooled into buying food that is cheap 
and mostly starch when they should purchase a balanced, nutritious diet. 

For; 4) The FDA cannot rule out a food which does not hurt the body., even if 

It is not as nutritious as it looks. Therefore i» the best route is to 
require food manufacturers to put a good analysis of their food on every 
package. Vitamins, minerals, calories, and quality of the amino acids in 
protein should be included on all foods whether it is breakfast cereal, 
weiners, rolls, or pickles. Then the housewife could shop intelligently. 
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In Gunttnary 

This paper has tried to paint a broad picture of food additives. The arguments 
presented are the strongest found in a multitude of articles and papers t The picture 
is certainly muddled. Probably the best thing we, as consumers » could do is to work 
for politicians who are interested in supporting consumer interests and working to 
keep the regulatory agencies well financed and alert. 

STUDEMT SELF-TEST 

1) List the additives that you would expect to find in each one of these foods: 

a) Orange flavored drink 

b) French dressing 

c) Ice nilk 

d) Lunch laeat 

2) Hould si^iall and harmless anounts of mercury or Insect pieces be called inten- 
tional additives, incidental additives, or adulterants? 

3) T^iich argument in this paper vn^uld most convince you of the need for additives? 

4) Vlhich argument would best convince you of the need to remove ac'ditives? 

5) If you were to become the President, what steps would you take to improve the 
quality of foods eaten by most farailies? 
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TOPICS Alio COl.nEPTS 

26) Students shall indicate that huraaa food packages should Iiave accurate and usable 
Infonaatlon describing the nutritional value of the food. 

27) Students shall be able to match two different types of additives with their 
use in food processing. 



SUGGESTIOHS FOR PRESEflTATIOil OP PAPEP. J 

T\fo broad concepts should emerce frou the discussion of this paper: 1) the discus- 
sions concerning additives does '.lot result in many clearly ''right" or "wrong" issues. 
There are advanta<>es and disadvantages to nost additives. Me should encourage our 
government to do the best possible job of regulating; the safe use of all additives; 
and 2) additives have riade it very hard to Judge food quality by appearance, odor, 
or taste. This nakes it very Important that the true nutritional value of food be 
displayed so the consumer can make wise selections. 

A brief discussion of the types of chemicals and the foods they are found in for the 
different types of nutrients vould help meet objective #27 of this paper. See pages 
1 and 2. 

For more discussion of the pros and cons of additives, see Paper 'Wbuld You Use 
This Additive? 

AWSIIiRS - STUDEIT SELF-TEST QUESTIOiTC 

Q 1. List the additives that you expect to fiud in each one of these foods: 

A. a) Orange flavored Urink— nutritional additives (sugar, vitamins), flavor 

additives (orange) , coloring additives, and foam inhibitors to aid bottling 
speed. It might also have antioxidants to retard spoilage and emulsifiers 
to keep the product mixed » though both of these are questionable. 

b) Trench dressing—flavoring additives, antiox^r' .nts to keep oil fresh, 
enulsifiers, and nutritive and coloring additives nay also be present. 

c) Ice milk—flavoring additives, emulsifiers, and coloring additives will 
all be present. 

d) Lunch meat — flavorin*^ additives, antioxidants^ coloring additives, and 
curing agents will ail be present. 

C 2. Uould very sdaII and harmless amounts of mercury or insect pieces be called 
Intentional additives. Incidental additives, or adulterants? 

A. Incidental additives— they would not have been added intentionally during 

food processing; and are not presenc In high enough quantities to be adulterants. 
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0 3. I'hlch argument in this paper would best convince you of the need for additives? 

A. Encourage a class discussion and ranklnp. ArcumentP for nutritive, flavoring, 
and antioxidant additives and {general argument number four should be among the 
otronseot pro arguments. Be sure to have each student explain why his partlcu- 
ler arguiftent should receive consideration as the strongest argument. 

Q 4. I'Jhich argument would best convince you of the need to remove additives? 

A. Encourage a class discussion and ranUinc;. Arguments against food coloring and 
general argument numbers 1, 3, and 4 should be among the strongest mentioned. 

Q 5. If you were to become the President, what steps would you take to improve the 
quality of foods eaten by most families? 

A. Su«:j»estions: Encourage a discussion and list suggested Improvements on the 

board* Encourage 1) better funding of FDA, 2) requirement that anything sold 
as food list percentage of nutrients available per normal serving for an averag 
person, and 3) improvements suggested by pro and con argximents. 
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Trar.edy of the Commons 

The film. "Tragedy of the Coninons/' Is a thinking man's film. It pregents some 
facts and Ideas that are pretty hard to face for many people. Many oi the 
questions It raises cannot be answered with a simple "yes" or *'no.'' 

Add your thoughts to the class discussion and stand up and defend your viewpoints. 
If you carefully listen to others' viewpoints and discuss yours, It helps everyone 
in your class understand the film and its many ideas. 

STUDENT SELF-TEST 

Tra«!edy of the Coiamons (Part I) 

1. Would you have acted as the herdsmen did? T^hy? 

2. should be responsible for a commons? VThy? 

3. Po we have any commons in the world today? !*Jhere? 
Tragedy of the Commons (Part II) 

4. Do you think Dr. Hardin was right when he said. 'We wall out people when 
we are in crowds '? 

5. What did the scenes with the girl singing "Everyone I See Has A Smile For Me" 
mean to you? 

6. Did you notice any next ideas about man's use of the commons? 
Tragedy of the Commons (Part III) 

7. !!hat freedoms do you lose by livlnp in a large city, instead of on a farm? 
What freedoms are gained? 

Should anyone be able to tell a farmer, "Terrace your land to stop erosion, or 
vre'll make you sell your land to someone else''? Should someone be able to tell 
you, You can only have this much electricity this year. We must save our coal 
for future generations."? t;1iy do you answer as you do? 

9, irhat causes people to feel differently and have different ideas about large 
cities and over population? 

Tragedy of the Commons (Part IV) 

10. 'rhat solutions does this part of the film offer for problems raised during 
the first three parts? 

11. Do you think ve can have a maximum number of people uad maximum good for all? 

12. How does nature control population? 

13. Should man control his own population? Why? How? 

14. !1iy is population growth rate so Important when world-wide nutrition is being 
ERXC '^^^^^^^^^'^ 
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Topics and Concepts Tested 

Students shall be able to select the best summary statement about 
the conclusion of the film 'Tragedy of the Commons." 

Students should indicate that society should work to supply 
nutritious food at a price each family can afford. 

Students shbuld indicate that every society should strongly 
encourage every human to practice good environmental use techniques. 

Suggestions for Presentation of ^^Tragedy of the Conmons" 

Before shotting this fllm^ try to carefully read the entire ''Instructional Guide" for 
the film, preview the film, and then take time to carefully think out the goals yo ' 
would have for your class. 

The film is the most powerful tool ve have seen for stimulating class discussion 
about man^s role in his world, but^, showing the film without careful teacher prepare-* 
tion and thought is like using a scalpel for a screwdriver. 

The thing that has worked very well for us has been breaking the class into groups 
of four or five students. Have each ^rroup spend five to ten minutes after each film 
segment discussing the student self-test questions. Then bring the class back 
together and solicit group answers, comments, and counter-^comments. 

If only the class as a whole discusses the film, many students will never express 
themselves. If only small groups discus: the film, students may never hear strong 
dissenting views. The best of both worlds can be achieved by having both levels 
of discussion. 

Work to maintain a rational, not emotional, discussion. Try very hard to avoid 
enforcinfT, your value Judgments. Act simply as a discussion leader who recognises 
students, summarises arguments, and tries to keep both sides of the many potential 
conflicts represented. 

One correction should be made in the film if students ask . Part four presents a 
comparison of the growth rate of two and three-child families. The three-child 
Increase should go in this fashion ^ since each parent would produce the equivalent 
of 1,5, not 3^ children per generation: 

Children's Share 
Parent s Children of Children so on 

2 3x1.5- 4.5 X 1*5 - 6.7 x 1.5 • 10.1 x 1.5 - 15.2 x 1.5 « 22. S 

In ^ similar vein, the two-child family would maintain Its one child per parent 
aveiage every genorationi and Its slse would be 2-2-2-2-2. 



Behavioral 
Objective 
Number 

31 
32 
33 
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The film correctly shows th« growth of the two-child family, but incorrectly 
Indicates that the three-child family vrau3d grow by an average of three children 
per parent » per generation, which would be the rate for six child families. The 
conclusions reached would be the same , but the time would be much longer. Unless 
a student notices the error, it would probably be better to not explain the mistake, 
since you will be pressed for time anyway, and the point is the same. 

Answers - Film Questions for Tragedy of the Comaons 

There are no 'right" answers for most questions about this film. 

Your role in this film is to keep the class discussion balanced and as rational as 
possible. Act only as a director to call on students, and try to avoid saying 
anything, other than summarizing the total arguments presented on each question. 
The class should make its own decisions about the "right" answers to these questions. 
The Instructional guide has some excellent suggestions for goals for each part of 
the film. 

Brief suggestions for each question are included below. 
Q 1. Would you have acted as the herdsmen did? IJhy? 

A. Probably - as the film points out, the only way to get ahead is to extract 
energy and resources from the environment so that your own efforts can be 
nultiplied. If your farm was over an oil field, you would be crazy to let 
the surrounding neighbors drain your oil. 

Q 2. ITho should be responsible for a commons? VJhyl 

A. A government of reasonable men who are not directly involved in using a 

resource should control its use. Those making their livings from the resource 
should not determine how they use it and how much to use. 

Q 3. Do ve have any commons in the world today? Where? 

A. Oil, gas, coal, air, water, minerals, soil, toads, and schools, etc. are all 
commons shared by many people. The natural resources are also shared with 
all future generations and if we destroy them, no other life will be able to 
use them. 

Q Do you think Dr. llRvden was right when he said, "We wall out people when we 
are in crowds?" 

Students will probably disagree on this question, but the value, or lack of 
valua, of being alone in a crowd should be discussed. 

Q 5. imat did the scenes with the girl singing "Everyone I See Has a Smile For lie" 
mean to you? 

A. Possible answers: Tlodern advertising always paints a rose garden. We tend 
to vievr only the pretty aspects of life. Those with money ignor those with- 
out. Ifost people are happy, no matter how bad their life looks to others. 
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Q 6. Old you notice any new Ideas about man's use of the commons? 

A. The concept ^'A few people can abuse a commons and not hurt Ity but many 
people will cause severe damage with much less per capita damage. 

Q 7. What freedoms do you lose by living In a large clty^ Instead of a farm? 
VJhat freedoms are gained? 

A. You better not skinny dlp^ build big flreot raise your own beef, drive down 
the center of a road^ shoot cans with rifles t take long moonlight walks » or 
raise watermellons In the city. 

You can go to more shows, larger schools, bigger stores ^ have better paying 
Jobs, and be more selective of the types of friends you have In the cities. 

Q 3. Should anyone be able to tell a farmer ^'Terrace your land to stop erosion, 

or we'll make you sell your land to someone else''? Should someone be able to 
tell you, *'You can only have this much electricity this year. We must save 
our coal for future generations.'' Mhy do you answer as you do? 

A. lie hope that students will become aware of the need for all of us to use as 
little as possible of our worlds' resources so that life In the future will 
also have oil, gas, rich soll^ and minerals. 

Q 9. TJhat causes people to feel differently about large cities and over population? 

A. Living experiences; personal money, which provides more freedom; religion; etc. 

Q 10. Hwt solutions does this part of the film offer for problems raised during 
the first three parts? 

A. It suggests that only through strong governmental efforts to control popula-* 
tlon growth will population growth stop on a permanent basis. Without 
Cove.rnmental control, people with conscience will be eliminated by those with 
no conscience. 

Q 11. Do you think we can have a ma>lmum number of people and maximum good for all? 
A* IIo^ 'You cannot have your cake and eat It too.'* 
Q 12. How does nature control population? 

A. Starvation, disease, sterility, war, and severe psychological strain. 

Q 13. Should man control his own population? Why? How? 

Students should be aware that the choice Is either 1) control our population 
In a rational and fair manner; or 2) control over population In an Irrational 
manner (for f^stance, everyone who can't afford food dies); or 3) continue 
to allow rapid grov/th, and keep death and disease at a minimum until shortages 
of one or many resources eventually causes a catastrophic population collapse. 
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Q 14. Tlhy la population grouth rate so important when vorld-iflde nutrition i« 
being discussed? 

A. Good nutrition requires controlled population growth and good distribution 
of food supplies. Uncontrolled population growth causes poor nutrition, 
poor distribution of food, and the creation of more people unable to cope 
with their world. 
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Stretchlns the Dollar 

This paper lists several supgestlons v;hlch vrlll help you get the best food for 
the least money. Articles and cook books which are free and could help you with 
purchases are listed in paper II. 

1) The first and most important rule on vise shopping is - plan your pur- 
chases in advance. Itake out a shopping list which will provide balanced 
msals for the week and stick to it. Grocery stores (and other stores^ 
make much of their money from items which people pick up on Impulse 
because they ''look good.'' 

2) Compare the prices of several grocery stores before pickinjr the one 
you* 11 use. Make out a tu>rmal shopping list and spend one day goinp to 
several stores to compare their prices on canned goods » fre.n fruits and 
vegetables » meats » and other thinp;s such as aspirin that are normally 
purchased in the grocery store. Chain stores are almost always cheaper 
than small local stores^ and there are big differences between some chains* 

3) Shop only once a week and alone. Friends will ustially point out specials 
which you don't need^ and every trip increases the number of things you 
will pick up because they look good, not because you need them. 

4) Learn to recognize a bargain, and if it is something which stores well 
and you have the money and storage space, buy a large supply. However, 
everything that is advertised is not on sale, tlany stores get rid of 
merchandise by advertising it as on sale, when it may really be more 
expensive than usual. A good idea is to make a list of things which 
you often buy^ and write down their common prices and sizes so that you 
can easily compare the sales ads. 

5) Try private brand merchandise and save about 10 percent. For instance, 
chain stores often have products with their own private labels that are 
cheaper than brand name products. In some cases, the sane manufacturer 
produces both products. 

6) As you nhop, compare products which are not boldly displayed with those 
stacked at the aisle ends and at eye level. On the whole, f^tores xd.ll 
«;ive the best displays to the products with better profits, v/hile the 
cheaper products nay not be advertised as well or displayed as openly. 

7) Compare quantity and price. Tlany times, you will find that the biggest 
is not the cheapest by the pound. Shop at stores that provide you unit 
(cost per pound) prices so that products can be quickly compared. Ask 
stores that do not do this to start, and ask your congressman and state 
representatives and senators what they are doing to require large chain 
stores to post unit prices. (Small independent s^ocers would have a 
difficult time with this, but large chains can easily do it with computers). 

0) Choose foods which require some work to cook them. Avoid convenience 
foods. You are bound to get either less quantity or poorer quality^ in 
foods that have been prepared for you by the manufacturer. If he goes 
to the trouble to prepare your meal, then you'll pay him for his troubles. ^ 
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9) Get some of the books listed In paper U and learn to use the cheaper 
sources of nutritious food# For lnstance> dried beans and peas supply 
excellent and cheap sources of protein* Bacon and lunch meat cost as 
much as sirloin steak When the food value Is compared. Pop costs as 
much as mllk> but supplies only calories « 

To becone a vise shopper requires some work« You must prepare > compare > stay 
alert, and plan to spend more time in the kitchen. If you're rich enough not to 
vorry about thls» then don't. Remember that vise shopping can cut a food budget 
In half. For a careful family of four> food can cost as lox/ as $100 per month* 
For a family vlth poor buying hablts> It can easily coat much* much more. 



Student Self-Test 

1) Vlhich of these nine rules does your family usually not follow when grocery 
shopping? 

2) If you were trying to save money» what rule would give the most Important change 
to make In your family's buying practice? 

3) Try to work vlth friends to determine the best food buys—for Instance, comparing 
the weights of peas, pears, and com contained in different cans vlth the cost 

of the can. You nay be surprised at the best buys for these common foods. 
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Topics & Concepta 

24* Given the coats and quantities of four foods consumed by an animal, 
students should be able to select the most economical food* 

26. Students shall indicate that human foods should have accurate and 
usable information describing the nutritional value of the food 
displayed on the food package. 

Suggestions for presenting Paper L: 

One note on comparing stores: Some stores will offer low priced sale prices, but 
have consistently higher prices on other goods* Other stores ^/lll maintain generally 
low priced items, 'Discount ' stores may not really offer discounts. Only careful 
study can locate the best stores, and sale adds should always be consulted. 

If your class decides to read this paper, a good follow-up activity %iould be to 
evaluate the grocery stores in your attendance area. To do this, have your class 
meet in four groups to draw up a standard shoppinfr list. Ha.ve the groups make their 
list with these factors In mind: 

1) Kow do prices compare between stores ou brand name merchandise? Clirade 
TAip, Hunts Catsup, Green Giant Peas, Jello, etc.) 

2) iniat price ranf^es can be found on the same type of food? (Cheapest 
and most expensive cans of beans, pears, ground meat» flour, etc.) 

3) Costs of the cheapest staples. (Milk, oranges, lettuce, ground beef, 
chicken, bread, soup, etc.) 

4) Vlhen something is sold by number, what is its weight? (How much do 
five average heads of lettuce or a dozen oranges t/eigh?) 

5) How can the list be written so that each student will check the same 
things? (Specify sizQ of cans, bottles, etc.) 

After the lists have been developed, compile a composite list as a class, and 
ditto it for all Interested ; tudents. 

Check results the fol lotting day. 

Suggestions for Student Self-Test Questions 



Q 1. tlhlch of these nine rules does your family usually not follow when grocery 
sbopplns? 

A. Rule 9 Research and background study is done by very few families. All 
other rules are probably violated by all of us some of the time. Really 
encourage any of the students contemplating marriage in the next four years 
to try to get and study some of the suggested books and pamphlets. 

Q 2. If you v/ere trying to save taoney, what rule t;ould give the most Important 
change to make In your family's buying practices? 



Ask the students to discuss this with their parents^ and make a poll of the 
class reponses. Probably rules 1 and 3 would save the most money. 
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Stretching the Dollar - Resource Materials 

This paper is for those of you who would like more Infonoatlon about purchasing 
cheap and nutritious foody planning balanced t&eals^ or giving babies the proper 
care* It tells you where you can get useful information free. 

The following materials can be obtained by calling or writing: 

(frs. Ann Bentemen^ Topeka- Shawnee County Health Department, 
1615 West 8th Street. Thone - 233-8961 

Cook Books 

A Collection of Recipes for a Limited Budget contains many recipes for preparing 
inexpensive meals. 

Sack Lunches at School is a pamphlet with many suggestions for tasty, nutritious, 
and cheap sack lunches. 

Cereals and Pasta in Family Heals is a pamphlet giving purchasing, storage, and 
recipe tips for using rice* gi^its, and pastas (such as spaghetti and macaroni) in 
meals. 

Baby Care 

They "^v^ve a whole series of bulletins and pamphlets on the care and feeding of 
pregnant mothers and babies. 

General Food Information 

It All Depends on You! is a very good, condensed pamphlet on the different 
nutritional needs for all people, from age 3-70. 



The follovring material can be obtained by writing or calling Hrs. Ilancy B. Ilooblir, 
Shawnee County Extension Service, Shawnee County Courthouse, Room 200^ 200 East 7th 
Street, Topeka. Phone - 357-1241, Extension 4A8. 

Cook Books 

Honey Saving Main Dishes is a good recipe book for inexpensive and nutritious 
main course dishes. 

General Food Information 

Your Money's Worth in Foods is a pamphlet which gives much help in planning a 
food budges, plannin^^ shopping lists, and purchasing the best food for your money. 

Family Food Budgeting - gives excellent planning suggestions for family meal 
planning at different levels of cost. 
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Conserving the tlutrltlve Values In Foods . Home and Garden, Bulletin llo. 90, is a 
pamp*:let which explains h(m to cook, can, freeze » and store food so that Its 
vitamins and proteins remain as useful 46 possible. 

Family Fare: A Guide to Good Nutrition . Hone and Garden Bulletin No. 1, is a 
very complete bulletin which gives much information about nutrients and their 
proper preparation. Contains many good recipes. 

Other Sources of Good Information 

The Public Library has a magazine called Consumers Reports . It gives you the 
results and ratings of tests on all kinds of foods and other articles. Whether 
you are buying a new or used car or frozen french fries, the chances are pretty 
good that this magazine will help you find the cheapest brand vrith the best quality. 

The Food And Drug Administration, United States Department of Health, Education, 
and ^^elfare, Washington, D. C, 20204, has many useful o'^i^phlets and fact sheets 
on the many food additives, food standards, and job openings available to those 
interested in nutrition. 

Better Business Bureau , Ramada Inn, Suite 24, 501 Jefferson, Topeka, Kansas 
66605, has many useful pamphlets and fact sheets on how to purchase food, 
homes » insurance, cars, and most other things. They can help you avoid most 
of the consumer pitfalls which cost money and give no services. Write thera 
or call 232-0454, for information. 
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This paper reinforces no basic concepts > 
sources for Interested students. 

Encourage them to contact the people who 
looks Interesting* 

Point out that the Topeka- Shawnee County 
Extension Service both provide excellent 
purchasing), clothing purchasing » healthy 



but will suggest some good ref erenc : 



can supply thetn v/ith tLe information that 



Health Department and the Sha^mee County 
help for people interested in food 
and gardening problems # 
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VJould You Use This Additive? 

The additive proposal below Is being studied right not; by the Federal Food and Drug 
Administration. IIow vx)uld you decide it? 



The Proposal 

The P. A. Is thinking of orderlnj? the enrlchnent level of Iron In all bakery 
products to be Increased so that most vroraen of child bearln;; a^e would be protected 
frotn anemia. 

Reasons for the Proposal 

1) Several scientists have studied the health and nutrition of different groups 
of Americans. They have found that almost 60% of the teenage mothers suffer 
some de{>ree of Iron-deficient anemia, and between 15-59% of the different groups 
of women throughout America suffar. 

2) There Is stronp evidertce to suggest that anemia plays a bin role in poor school 
performance. From G% to 64% of the different groups of one-year olds tested 
had anemia. ;iany researchers now believe that a combination of anemic mothers, 
anenlc nursin.? mothers, and Infant diets lacking iron, such as that found in 
liver, cause childhood anemia. In childhood, this anemia causes growth of less 
than the averaore number of brain cells. These cells will never be replaced. 
Anemic teenagers often shov poor appetites « slowed gror/th, easy fatigue, and an 
inability to concentrate. In all studies, the poor of our country and throughout 
the vx>r^A shou the highest proportion of anemia. 

3) There is evidence that the normal American diet has only one-half the iron 
needed by xjomcn, especially during pregnancy. 

4) The amount of iron in our diet has dropped since we have started using aluminum, 
teflon, and stainless steel cooking pots instead of Iron pots. 

5) There is evidence that many of the products sold as iron supplements do not 
have iron in a form usable by the body* 

6) There is evidence that most Americans do not eat foods with high iron content. 

7) There is evidence that normal persons do not absorb more iron than they need, 
no natter how much is eaten. 

0) There Is evidence that breads can have iron added v/ithout hurting the appearance, 
taste, or cost of the product. 



Arguments Against the Proposal 

1) About 0.01% of our population may have a disease called hemochromatosis, which 
will be activated v;ith excess iron in the diet. 
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2) Men, vhlch now have adequate anoimta of iron, will eat much more than they need. 
There Is no proof that all of this exceea iron may not hurt some part of the 
population. The only way to really get the proof la to put Iron out In extra 
quantities and watch medical records. 

3) V/c-. should enforce laws dealing with truth in advertlsins. If son ^one claims to 
have a product which provides iron to the body, make him prove t\iHt the iron is 
really in a usable foiin, and advertise the amount with the product. 

4) -tore education would encourane more women to eat the liver and leafy vegetables 
which supply iron naturally, rather than add iron additives to our breads. 

If you were the Federal Food and Drug Administration, would you order the addition 
of iron to bread? VJliy, or why not? 
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TOPICS AUD CONCEPTS 

25) Students shall indicate that good nutrltiun is most critical during growth and 
pre<^ancy. 



SUGGESTIONS FOR PRESEIITIIIG PAPER iT 

Encourage a good class discussion of this paper by askin*; the class to break up in 
groups of four students for a five-alnute discussion of the paper Then have each 
^roup sive its report to the class, with opportunities in the class to question the 
f^roup's reasoniug. 

This paper was vnritten to force students to look at the additive problem as the 
Federal Food and Drug Adrainistration rtust — every additive has advantages and risks ^ 
A good class discussion should bring out this point* 
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Diet Schemes - Fact and Fiction 

^lany Americans are> or will become, ovcrwelsht. Overweight people n^t fewer 
promotions, pay higher life Insurance premiums, and die younger. Therefore, the 
field of quock diets and reducing gimmicks is a multi-million dollar business 
that preys on millions of oven/elsht Americans. This paper will outline a few 
easy checks which may save you or a friend money and health someday. 

Lose Lots of Pounds in Days 

Aiyr advertisement that offers you the possibility of losing more than about three 
pounds a \;eek (12 pounds a month) should be thrown away. One pound of body fat 
contains enough calories to keep a normal person working at a normal pace for one 
day. If a person did nothing but drink water for a week, he would burn up only 
about seven pounds of fat if he did his normal vjork. However, without some 
continuous nutrient Intake, he would be getting sick by the end of that time. To 
stay healthy and active, the body must have a dally dosape of minerals, vitamins, 
proteins 9 fats, and carbohydrates. About 1000 calories are needed to supply these 
nutrients if the diet is planned carefully. Therefore, a safe weight loss cannot 
be a pound a day, but only about one-third to one-half pound a day, or at most, 
three pounds a week. Adverticements such as those vrhich offer weight losses of 
thirty-five pounds in two weeks (or even a month) are obviously for quack cures, 
but they still continue to attract thousands of overweight people. 

Can Anything Speed Up Your Body's Metabolism? 

Most advertisements indicate that they have discovered a new drug, food, electrical 
stimulator, or weight belt that will strip pounds off the body. Usually this claim 
is accompanied by a reference to a doctor who is an "expert in his field." 

In fact, there has never been anyone who has published research which proves that 
anything can safely speed up your metabolic rate for more than short periods of time. 
A few drufs requiring a doctor's prescription and supervision can temporarily speed 
up your heart and Increase the rate of energy consumption, but these are dangerous, 
cannot be safely taken for very long, and are not prescribed to help reducing. 
Claims that velght belts and electrical stimulators can strip away Inches are also 
false. Height belts can reduce circulation to the legs and feet and may caus^^ 
physical damage. Electrical stimulators can easily cause damage to the heart and 
other body organs. Both the belts and the stimulators can temporarily tone up 
muscles and have reduced measurements for some people. However, neither device 
speeds reducing and the temporary effects stop as soon as exercising stops. The 
same effects could be achieved by exercising without the devices. 

But It's Guaranteed! 

The Better Business Bureau reports that diet quacks almost alv/ays offer a guaranteed 
and conplete refund of the purchase price If the customer Is not satisfied. How- 
ever, the facts make this guarantee worthless. Some companl(iS take the money and 
don't even bother to send any merchandise. Most send the merchandise, but refuse 
to refund the money. A standard procedure is for a man to open a business, advertise 
very heavily for two to three months, send out his product to thousands of customers 
go out of business when the first complaints arrive, and move to a new state to 
start over a^aln. Governmental action always seems to be about one year too slow. 
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Only I Know The Secret 

The final give away for a quack la the Indication that only the company offering 
the product has found the secret - v;hatevrr It la. Keep this idea In mind when 
you read any advertisement. If the material had any proven scientific merit, 
the company would have patented the idea, and would be selling through doctors 
throughout the United States. The fact that the company is advertising through 
newspapers, radio, and TV offers a strong indication that they do not plan to 
keep their address in one place long enough to provide the help to Americana 
that their advertisements promise. 

VJhat Should You Do? 

Face the fact that losing weight is going to take time and it is going to be hard. 
Probably the best way to lose safely would be to join a club such as TOPS or 
Weight Watchers. These clubs will provide carefully balanced diets, and the group 
support that is very important for succeeding at such a Ion;;, hard Job. Better 
yet, watch your weight carefully throughout your life. 

Beware of anyone that suggests that weight loss is easy, and call your Better 
Business Bureau before sending an/ money for anything that looks like it can 
make weight loss fast or easy. Finally, if you receive anything in the mail that 
you did not ask to buy, remember that our laws do not require you to pay for it. 
If someone starts billing you for something that was not ordered, call your 
Better Business Bureau. 

Student Self-Test 

1) List four claims that should cause you to suspect a quack diet scheme. 

2) Can you find an advertisement in a paper or magazine that is probably for a 
quack diet? 
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Topics & Concepts 

11* Students shall be able to select the best definition of malnutrition. 

12 • Students should try to keep their daily diets nutritionally balanced. 

IS. Students shall indicate that nutritionally balanced diets cannot be made from 
a single food source. 

Teacher Suggestions for Paper 0 

This paper could provide an interesting discussion » since most students ^d.11 know 
someone \A\o Is, or has been^ on a diet of questionable value. Be sure to point out 
that overweight is the most common malnutrition in the United States. 

The Better Business Bureau will give a class presentation on consumer issues t quack 
diets, credit schemes » or tips for teenagers in the market place. You may wish to 
call them when presenting this paper. 

Answers - Student Self -Test Questions 



Q 1. List four claims that should cause you to suspect a quack diet scheme. 

A. a) Promise of large weight losses in a short time. 

b) Promise of effortless weight loss. 

c) Indications that the product causes your body to quicldy use up excess 
fat chemically, or in any other fashion. 

d) Offers of guarantee to things that look too good to be true. 

e) Indications that only the company has the secret fat remover » or that 
some ' expert'' has figured out a new cure. 

f) Testimonials from Important sounding people, such as politicians and 
generals. 

g) Any diet with very few foods. This diet could not supply all nutrients. 

Q 2. Can you find an advertisement in a paper or magazine that la probably for a 
quack diet? 

A. By checking a variety of local papers and magazines (particularly the rommce 
magazines) a collection of quack advertisements can quickly be accumulated. 
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The Fat Fighters 

The film 'The Fat Fighters" looks at the unpleasant realities of the reasons for 
being overweight. It follows a group of overweight women who attempt to deal with 
their obesity, while not always succeeding. 

Student Self-Test Questions 

1. Is group support necessary for most people who need to lose weight. 

2. \^at are some reasons that reducing Is so hard for people that are badly 
overweight? 
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Topics & Concepts 

11. Students should be able to select the best definition of malnutrition. 

12. Students should try to keep their daily diets nutritionally balanced « 

Suggestions for Presenting the Film 

This film is» frankly » a hard film to handle well in class discussion. An untactful 
or inconsiderate member of the class could easily ruin the day for an overweight 
classmate. 

The film should be introduced with the comment that some of us will become 
overweight. Most students vtIII have an oven^eight relative or friend. The film 
will show some of the reasons for the continued failure of ''diets" to do the Job. 
It is a complex problem^ and supportive » rather than critical comments from friends 
are more likely to help the person lose weight. 

Answers ~ Student Self-Test Questions 

Q 1. Vftiy is group support necessary for most people to lose weight? 

A. To lose vrei^htt behavior must change » and this is a very hard» slow process. 

^lany excuses can be offered , and other people with the same problem are the most 
effective 'excuse exposers'* and ''success supporters^ 

Q 2. Iftiat are some reasons that reducing is so hard for people that are badly 
overweight? 

A. flabit» low self esteem^ pressures from others not overweight to eat» few 

incentives » and the physical difficulty of being hungry and needing to continue 
functioning normally in work or at school. 
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Have a Healthy Baby 

The film ''Have a Healthy Baby'" 8hov;s many of the actions which a fatnily can take 
to insure a healthy baby. If you ever intend to help create a child (and you 
probably will someday), you should watch this film carefully. 

Student Self-Test Questions 

1. ^rhat are three thinrs that can influence the health of a baby? 

2. How do chetiicals such as nutrients and drugs get into the baby when its blood 
vessels are not directly connected to the mother's? 

3. Mhat month is the r»ost crucial in a baby's life? 
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Topics & Concepts 

3. Students shall Indicate that, durlna pregnancy, the mother needs to eat slightly 
more fron each of the fruit and fresh vecei:able, milk, & neat groups. 

12. Students should try to keep their dally diets nutritionally balanced. 

25. Students shall Indicate that good nutrition Is nost critical during growth and 
pregnancy. 

23. Students shall Indicate that low levels of minerals and proteins nost 
frequently cause humans permanent mental and physical danai»e. 

32. Students should Indicate that society should work to supply nutritious food 
at a price v;hlch each fanlly can afford. 

Suggestions for Presenting Paper Q 

This f lln has been previewed and can be shown in your classroom without parent 
approval. 

norae economics classes nay use this flira during the year, but nost students will 
not have seen this filu, and all should see it. 

These questions could serve as good follov/-up questions for the film and this 
nodule : 

C 1. Uhat happens if the mother does not eat enough of the proper foods during 
pregnancy? 

A. Both the b.iby and mother will suffer. A common misconception is that the 
baby will somehow pull all of the calcium, iron, etc. fron the mother, and 
only the mother will be hurt. This is not true. The chemical content of 
the mother's and baby's blood will be very similar. Because the growing baby 
has greater needs, his growth will be stunted if adequate supplies of all 
nutrients are not available. 

Q 2. 'Jhy should any girl or woman maintain a nutritious diet? 

A. The most critical part of the baby's life will be over before a girl loiows 
she is pregnant. 

Q 3. Of what foods should a pregnant mother eat larger than normal quantities? 

A. Only foods from the meat, nilk, and fruit and fresh vegetable group, and only 
one helping more than normal of these foods. 

Q 4. VJhat nutrients are critically Important to the growing baby? 

A. Proteins, calcium, and iron. These nutrients are also most likely to be 
deficient throughout the United States and the world. 
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Answers - Students Self -Test Questions 

Q 1. Vlhat are three things that can Influence the health of a baby? 

A. Dru^St disease, and poor nutrition of the mother most connonly hurt the 
health of the baby. You should point out that large excesses of vitamins 
A & D can cause damage, as can too little caldun or Iron. 

Q 1. How do chemicals such as nutrients and drugs get into the baby when its 
blood vessels are not directly connected to the mother's? 

A. Chemicals such as oxyf^en, food, CO2* wastes, and occasionally cells pass 
through the mother's thin blood vessels and Into the baby's system, tlost 
damage is done by these chemicals. 



Q 3. 
A. 



'ftiat month Is the most crucial In a baby's life? 



The first, before the mother even knows she's pregnant. That is one reason 
the mother's overall health Is so important. 
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The Anitnals are Crying 

The film The Animals are Crying'* describes the responsibilities and benefits that 
occur ulth owning pets. It examines the abuse of pets by many pet o\mer8» and 
describes the work of the Humane Society. 

Student Self-Test Questions 

1. Is the attitude "a pet Is just a thing to be purchased and thrown away" a 
conmon attitude? Do people with this attitude feel the same toward human life? 

2. tlhat laws should cities make and enforce to control the pet explosion? Be 
sure to apply any proposed laws to your own petsi 
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Topics & Concepts 

No tested topics and concepts are directly enforced by the viewing of this film. 
Hot/ever, the overall content of the flim reinforces the general thrust of much of 
the entire unit. 

Suggestions for Presenting Paper R 

This film makes a blunt appeal for the spaying of all female pets as soon ao all 
wanted litters of young are bom, and for the responsible care of pets from youth 
throu(;h old a^.e. 

Two segnents of the film may turn some students stomachs. One shows cats and dogs 
being put to sleep, and one shows the spaying of a doft. You may wish to provide 
outlets for a minute or so for squeamish students. 

A good discussion question would be - do you treat your pets in a manner which will 
eventually cause them to be put to sleep? Do you think that pet owners who do not 
take care of their pets should have the responsibility for personally killing them? 
It is all to easy to let someone else clean up your mistakes. 

Answers - Student Self-Test Questions 

Q 1. Is the attitude a pet is Just a thing to be bought and thrown away" a cosnon 
attitude? Do people with this attitude feel the same toward huiian life? 

A. Host of the students will know someone with no regard for pets lives. Have 

students consider whether actions of thosA people indicate a simillar attitude 
toward human life. As a discussion stimulator, you might point out that 
many of the world's dictators have had dogs such as setters jAiich are quite 
docile, but could not stand to own cats, which tend to be quite Independent. 

Q 2. Ifhat laws should cities make and enforce to control the pet explosion? Be 
sure to apply any proposed laws to your pets I 

A. Let students suggest and discuss a variety of laws. A provocative law which 

reiy stimulate discussion would be: Any pet not confined by leash or pen, shall 
ba neutered. Owners nay reclaim after paying for the cost of the operation 
and any ensuing housing expenses. 
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The Field Trip 
Topics & Concepts 

Behavioral objectives 4-30, and 32-33 will all be reviewed during the trip, as 
j».ulde8 follow the directions contains^ in this paper. 

The follo>d.ns objectives are for new concepts Introduced only during the trip. 

34. Students shall be able to select the most Important step In accurately 
determining the nutrients In a food. 

35. Students shall be able to apply the fact - bacteria which thrive at hlph 
temperatures may not be killed during canning - to a specific problem. 

36. Students shall Indicate that, w:i£n stored properly, canned food will remain 
usable for nore than a year. 

37. Students shall indicate that Theracon's animals are treated pretty well, 
except when their research might be testing a poor diet. 

Uslttf* the "Request to Principal for Field Trip" form . 

Three copies of this form must be submitted for each field trip. They should be 
suomltted as earl;* as possible and at least cue week prior to the tr-fp You may 
use the fom on Page S-2 In either of t\7o ways: duplicate It the proper number 
of times, fill In the required Information, and turn In to your principal; or 
obtain the proper number of request forms from your principal and transfer this 
Information to It. 

Please Invite your principals to attend this trip with you. It v;lll provide them 
a much better picture of the value of field trips than could be conveyed in any 
number of words. 

Usln«». the 'Parental Permission" forms. 

Strongly urge your students to have their parents read and sign these sheets. They 
are quite Important to the continued success of this project and In establishing 
some communication from you to the parents. We need the volunteers that are 
occasionally picked up with this form, and the community should be aware of what 
the project and Its teachers are dolns with thtklr students. We also need the 
emergency phone numbers In case a student should be hurt. 

Have the class fill out the first three blank lines before sending the forms home. 
Please bri.»g the forms with you when boarding the bus. 
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TIIE tOPEICA PUBLIC SCHOOLS 
REQUEST TO PRIIJCIPAL FOU FIELD TRIP 
SECOiIDARY SCHOOLS 

Community resources are valuable aids to the instructional program. Careful plan- 
ning and proper follov;-up are necessary in order to inake the trip most worthwhile. 
This form should be properly completed in TRIPLICATE and signed by the teacher and 
principal. The ori)?inal copy is filed in the principal's office. The principal 
shall send duplicates to the office of instruction and departmental supervisor. 

Subject 

School Department and Class 



Date of Trip L eave Return ^tlumber of Pupils 



Description of Tri p The class will travel to the Theracon. Inc> laboratory 

for a two hour field trip. Students will work with a trained adult guide in 

teams of ten or fewer students. 

Objectives of the Trip To further develop concepts introduced during the 10 hour 

pre-trtp study of nutrition and its interaction with the human environment. 

The teams vill observe the processes and products of a modem research laboratory 
doing nutritional studies on a variety of animals. 



Means of Transportation Environmental Education bus. 



Required. Student Cos t Hone 



Teacher Sif»nature^ Date 



I approve the above request and accept the responsibility for the field trip as 
stated in the guidelines on the reverse side. 

Principal ' s Signature P^te 



ERIC 



Teacher 

The Topeka Public and Parochial Schools Paper S 

Module; 4 Unified lichool District No* 501 Page 3 

Environmental Education Demonstration Project 
Phone: 232-9374 



The ^school science students In c lass will 

be participating In a two-hour field trip to study the Theracon Laboratory 

on , For the past two v^eeks, the class has been 

studylnp nutrition, and the research methods used at Theracon. 

Transportation and volunteer leaders for the trip will be supplied by the federally 
funded Environmental Education Project. 

If you plve permission to take this trip, please 

answer the following questions, and give your signature below. 



Signature of Parent 

Emergency Information: 
Home Phone 



Alternate Phone^ 
Doctor's Ilane 



Doctor* 8 Phone 



The Environmental Education Project takes students from all over Topeka on many 
different kinds of field trips. If you would be Interested In being trained to 
serve as a volunteer to lead students on any of our trips, please Indicate your 
Interests below. You would be trained for any trip before being put In charge of 
a small nroup of students. You are also welcome to visit any trip. Please call 
the ?:nvlronnental Education Office, 232-9374, during the day If you wish to visit 
any of our trips. 

1^1 th training, I could help lead a field trip, dl Yes I I Ho 

I would like to work with: Sixth Graders Junior High 

Senior High □ 

I would like to help ^n these types of trips: 

liuseums [Z] Nature Study dl Water Study 

Geolo«;y \ \ Industry [711 Laboratories I I 



ITame^ 
Address^ 
Phone Mo. 
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Planning for the Substitute ; The substitute provided by our project Is able to 
present paper I, J, L, M, 0, P, or T. She should not be expected to handle 

the film, Tragedy of the Commons and paper K easily, since good Icnowledce of the 
students In the class Is required to make this discussion profitable. 

Provide the substitute with lesson plans for each class which would allow her to 
present meaningful and Interesting; material. 

Notify both the substitute and the students of the various di'.sclpllne tools at her 
disposal, for many classes prefer to harass rather than learn from a substitute. 

Pre- trip Lecture Sugaestlons . 

1. Remind students where they will meet the bus and the time for departure and 
return to the school. 

2. Students will be outside for up to 15 minutes of the trlp» so they should have 
appropriate clothing and shoes. 

3. Behavior during the trip: a) Groups will be selecteu at random by the Environ- 
mental Education staff. Tnls la to provide a good mixture of all types of 
students and Interests In each group. In a mixed group, all members can share 
and learn more« b) The trip Is an Intensive learning experience, so come 
prepared to work and learn, c) Each z^^oup Is to remain under the supervision 
of one {tulde for the entire trip, d) VJe will be guests of the Theracon 
Laboratory, so act like guests, e) If a student cannot cooperate and work 
with other students and the guides, please tell the teacher now, and stay home. 
One disruptive student cat; damage the learning and appreciation of the trip 

for every other student In the group. 

4. Ask students to eat a nutritious meal before all trips. Students with Inadequate 
neals tire out quickly, and f^rumbllng stomachs provide strong competition for 
constructive learning. 

5. Smoklnf; Is not allowed on the bus (state law, flammable seats, and close 

quarters dictate this) or on the trip. 

6. Ask students to think of some questions about nutrition, pets, laboratories, 
and such for the guides to answer during the trip. 



Field Trip Schedule 


A 


B 


C 


Load students at school 


0:20-3:25 


10:25-10:30 


1:05-1:15 


Travel to Theracon 


0:25-0:45 


10:30-10:50 


1:15-1:35 


Unload and aL''lsn groups 


0:45-0:50 


10:50-10:55 


1:35-1:40 


Study Theracon 


0:50-9:55 


10:; 55*12:00 


1:40-2:45 


Review the Trip 


9:55-10:05 


12:00-12:10 


2:45-2:55 


Return to the classroom 


10:05-10:25 


12:10-12125 


2:55-3:10 
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Directions for Trip Guldea 

The field trip for each group will be unique. The daoa will be divided (arbitrarily) 
into groups of ten students or less. Each group will have a different leader and a 
different route, but all vrlll try to meet the same basic goals. 

These suggestions should help nake the field trip as profitable as possible. 

1. Learn the students* names as quickly as possible, and call them by name through- 
out the trip. 

2. Vary your topics and pace. 

3. Don't talk to the group until all can hear and see what is being discussed. 

4. Frequently ask a question, let students think awhile, then pick a specific 
student (on a semi-rotating basis) to answer the question. Keep questions 
TOOvine and random enough that students never know who may be called upon next. 

The list which follows describes the activities, allotted times, and suggested 
topics to be discussed at each point on the trip circuit. 

The TIeetinj; Room (15 minutes) 

Samples of fats, proteins, carbohydrates, vitamins, and minerals are available for 
diccuss.ion. Use these questions and directions to guide your discussion. 

Basic questions to Introduce the nutrients: 

1. Name a nutrient. 

2. \7hat does this nutrient do for you? 

3. VJhat foods have lots of this nutrient? 

4. Vhat nutrients are most likely to be deficient in human diets? (Proteins 
and minerals — particularly calcium and iron.) 

Ask each student to taste protein, and review these topics as they taste it. 

1. Proteins are found in the milk and meat group. 

2. Proteins should not be used for energy, but for building body cells, etc. 

3. A pregnant mother should eat one extra helping of the milk and meat groups. 

4. List three cheap sources of protein (beans, peas, peanut butter). 

5. ;ftiy should these proteins provide no more than 80 percent of the total protein 
eaten? (They lack some of the amino acids which can be supplied by small 
amounts of egg, meat, or milk.) 

6. The protein being tasted in Casein — a protein from milk. 

Ask each student to taste carbohydrates, and review these topics*. 

1. Carbohydrates are found in cereals and breads. 

2. Carbohydrates provide calories which can quickly be digested and used by the body 

3. Pregnant mothers should not eat any extra servings of carbohydrates. 

4. All animals need some carbohydates to avoid needing to burn proteins for energy. 

5. This carbohydrate is flour— name some foods vrhlch contain carbohydrates. (Bread, 
rolls, apples, potatoes, etc.) 
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Ask each student to taste vltaulns and review these topics: 

1. How do vitamins help the body? (In a wide variety of ways — all of which could 
be classified as assisting cells.) 

Vitamin A helps keep mucous membranes and eyes healthy (yellow vegetables) • 
The B vltaiLlns help release energy from food (milk And meat). 
Vitamin C helps cement cell walls together (fruits and vegetables). 
Vitamin D helps the body absorb and use calcltim (sunlight on skln^ and nllk). 

2. Vitamins do not give energy » and ho conclusive evidence has shorn that excess 
vitamins help any health problems. Excess vitamins A and D can definitely 
cause health problems. 

3. Vitamins are quite expensive ($l»000/pound In some cases) when purified. The 
vitamins being tasted have been cut (mixed) with sugar to make them go further. 

Students should not taste minerals. Review these topics: 

1. Itlnerals taste like dirt — ^because dirt contains many minerals. 

2. Minerals are poisonous in large quantities. Kids have died from eating 
large quantities of their mother's iron pills. 

3. T^at are some minerals? (Iron» calcium^ magnesium^ copper* cobalt* iodine, etc.) 

4. IJhat foods supply minerals? 

Calcium (sounds like cow) comes from the nllk group. 

Iron (in blood cells) comes from meat group—including beans, peas» and peanuts « 
Trace minerals (copper, cobalt, iodine, etc.) come from vegetables and fruits. 

5. Minerals assist cell activities**-iron carries oxygen, iodine in thyroxine helps 
regulate processes throughout the body» calcium is essential for proper nerve 
functioning. Too rften, people think of minerals as Just making bones. This 
is but one function of minerals. 

Students should not taste the fats and oils. Review these topics: 

1. Pure fat or oil does not taste too good, and without the addition of anti- 
oxidants (which Inhibit mold) the lard quickly becomes rancid. 

2. Incldently-^hat do we buy that has antl-oxldants (mold Inhibitors) added? 
Crlsco, cake mlx» pancake mix, bread, jelly, ham, welnets, bologna, etc. 

3. Fats and carbohydrates should supply most of your energy. 

4. Fats have twice as much stored energy as sugar, which Is a carbohydrate 
(le. one pound of fat has twice as much stored energy as sugar). 

5. Fats are also essential for pulling the fat soluble vitamins (A and D) out 
of the Intestine and Into the blood stream. 

6. What foods are high In fats? (milk and meat group) 

Review questions: 

1. ft/hat nutrients are found In the highest quantities In the: 

Hllk group: calcium, protein, fat, and B vitamins. Vitamins A and D are 
usually added. 

:ieat group: Iron, protein, fat, D vitamins. 

Fruit and fresh vegetable group: vitamin C, A, and some minerals (copper, 

iodine, zinc, etc.) 

Cereals: carbohydrates, primarily. 
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Pass out samples of prescription diets, science diets , commercial diets , and zoo . 
diets. Review these topics: 

1. Theracon contracts to do research with many companies. 

2. Have students examine the labels of the foods and discuss these diets: 

a. ID (intestinal diet) is made of very soft foods and is low in fiber for 
dogs with intestinal problems and recovering from surgery. Define fiber 
and ask why it should be low in these foods. 

b. KD (kidney diet) has very good proteins in low levels so that protein 
is not burned for energy which would force the kidneys to remove urea from 
the blood. One third of our dogs die from kidney disease, and high protein 
diets are one cause of this. 

c. ID (heart diet) has very low levels of salt, which helps stimulate heart 
attacks. If we could feed a diet like IID to people with bad hearts, they 
could live much longer. 

d. RD (reducing diet) is high in fiber, and low in fat. Ask two questions « 
\Jhy is fiber added? (It keeps the system feeling full without giving off 
calories.) Why must some fat be kept in the reducing diet? (It is essential 
for carrying vitamins and maintaining a healthy skin.) 

e. Science diets are guaranteed to be nutritionally complete and made of the 
same foods this year or ten years from now. They are used to feed research 
animals . 

f . Orphalac is a milk for orphaned puppies. Be sure to stress that human 
babies, like puppies, need much more than cow^smilk to be healthy. ?fany low 
income families switch babies froti^ foods such as Similac or Enfamil (like 
Orphalac for humans) to milk, or even powdered milk diets. This is a 
bad policy, since it deprives the child of needed minerals, ^^itamins, and 
the proper conibinations of nutrients. 

g. Science diets, zoo diets, and prescription diets are all nutritionally 
complete, and their ingredients are always the same, unless new research 
indicates that a new trace mineral or vitamin should be added for the 
health of the animal. 

h. Commercial diets change as the market changes. The ''Ingredients^* label 
lists all things that might be in the food, but not their quantities (which 
may be zero). This is why pets may eat a food one day, but not the next 
when a new can or sack is opened. 

i. All canned diets are about 3/4 water, 1/4 food, 
j. Discuss the information which should be on labels of human foods. (Ingredients, 

indications of protein quality, and well-explained nutritional content. X 

3. In summary, quaranteed analysis labels and lists of food ingredients can give 
an indication of the food quality, but the term "nutritionally complete" means 
much more under present laws. 

Jse the slides to develop these points. 

.\ny animal on a low calcium high phosphorus (or high vitamin D) diet may develop 
symptoms displayed by the horses « Mothers with too much vitamin D or too little 
calcium may bear deformed children. Dogs eating only meat, people eating only 
cereal or anybody eating "only" anything is likely to develop severe nutritional 
deficiencies. Most results aren't this dramatic, and in adults they are most 
likely to show up as increasingly bad health problems as old age approaches. Dur*- 
Ing prernancy and growth is where poor nutrition will most quickly bring poor health* 
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Processing Room (7 minutes) 

Review the machinery in the room and use the samples of four types of food to discuss 
these topics. 

1* Why does Theracon need food processing equipment? Because they must be able to 
show manufacturers how to make nutrlous and palatable diets. To do this, they 
must be able to make and test small amounts of the diet. 

2. Canned food is sealed in a can, then cooked under pressure. As it cooks, many 
vitamins are lost, so excess vitamins must be added to provide the correct levels 
after cooking. Canned food is more palatable than the others, but is 3/4 water. 

3. Seml<«oist food (prepared for Theracon in a plant in Seneca) has steam blown into 
the food which causes the food to expand and be sterilised. This food is fairly 
pelatable, and 20-25 percent water. It takes good research to make it because 
not all ingiedients will blend and hold together. 

4. Dry food is put under high pressure and squeesed through small holes. It con- 
tains less than 20 percent water. This also requires some good research to 
develop a palatable food which will hold together. 

5. What does palatable mean? (good tasting) How would you test for palatable 
food? (place two foods side by side and see which is eaten) 

6. How should foods be stored? Always keep them dry and cool. 

7. Why should canned foods be kept cool? Some bacteria grow only at high tempera- 
tures. These may not be killed during canning and will start growing when food 
is stored above 90* F. This can be a real problem in warehouses during the 
summer or in food stored near hot water heaters or furnaces. Never use a bulging 
can of food. 

8. Canned food can be stored over a year if kept dry and below 90* F. Semi-aoist 
and dry food slowly crumbles and should not be stored more than six months. 

9. Canned food usually costs about 25 cents per pound. If dried food also costs 
25 cents per pound and is equally nutritious, and palatable, which would be the 
least expensive to buy? Dried food, by far. In this case dried food would be 
less expensive if it cost 75 cents p'^^r pound, since it contains three tines as 
much food per pound as canned food. 

10. Why is water in food? It makes it more palatable, and it is the most important 
chemical in every plant and animal body. You'll always find it in any food you 
eat, and you need large quantities every day. 

11. Point out the Ultra High Temperature Short Time Processing unit which is used to 
make liquid diets. Use this to illustrate the point that Theracon is a research 
business, and they must predict the needs of their customers. Several years ago 
they bought this very expensive equipment because they thought there would be a 
market for many liquid diets. They've only been asked to develop three diets 
and the equipment Just sits awaiting a new diet some day. 

12. Ask the students to name the types of additives which would probably be found 
in artificial milk, such as Orphalac. 

(Emulsifiers - to keep everything suspended and mixed. 

Hutrient Additives - All nutrier in artificial food would fit this classifi- 
cation. 

Flavoring additives - to make it palatable. 

Coloring Additives - to make the human think it looked like milk.) 
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Visit th* cold roos. Point out thM* things: 

1* Thsrs is s wids varisty of nsats storsd' (sxaBins scvsral) . 

2. Show the tiger food. 

3. Point out the drugs stored in the cool room. 
Move hack to warmth to discuss the following topics:' 

1. A wide variety of meats are used in making dieti^ for three reasons. 

a. Mixing several proteins makes a good mixture oif mAoo acids more likely. 
(Discuss amino acids and the fact that every food has a different mixture 
of amino acids.) The goal of Theracon is to provide all the amino acids 
needed hy the animal at the lowest price. 

b. Animals can digest and use different foods to different degrees. The only 
way to determine what can be digested is td feed the food and analyse the 
animals* wastes. Human' hair, for instance; would be the perfect protein 
for humans, but we can''t dijgest it. The same thing goes for other foods 
with much protein. 

c. Theracon must prepare dili.ts with several different possible zosAinations of 
ingredients for commercial' toodp. Then as the price of chicieen, horsemeat, 
and other ingredierits riSjss and ^alls, the manufacturers can switch diets 
and maintain quality. This requires testing many kinds of' foods. 

2. Theracon tests meny drugs and sees how they affect the way. animals use their 
food. Any drug may affect the animal's digestion and ability to use different 
nutrients. (As an extreme example - if a drug killed all of the bacteria 
living in the human intestine, we would need to add serveral vitmans to our 
diet. The bacteria produce the vit«dns for us free 6t charge, so to speak.) 

Storage room. (5 minutes). 

As you examine different ; foods, chemicals, and ingredients 'for foods, develop these 
concepts: 

1. Animal and human foods must be developed in many forms and with many things in 
mind. (ie. Tiger meat was frozen because too keepers didn't like the idea of 
tigers eating soft food - tigers didn't care, tfarmoset monkeys need small 
pellets that can be popped in their mouths 50 at a time and chewed one at a 
time. House cats like food with a "crunchy" texture. Dogs like sugar, 
crocodiles like food that floats. People ifho like garlic think that garlic 
flavored pet food must be the. best, and so on.) 

2. Theracon has to consider both the likes of the animal and of the owner in 
developing diets. (Dogs are color blind, but red iron oxide is added so that 
the owner will see a nice red color.) 

3. Cultural hang ups are stopping human nutritionists from helping solve some of 
thfe world food problems. ?or instance, many Indians will not eat wheat because 
it isn't rice. It's hard to talk someone into trying powdered milk or soy flour 
if it doesn't taste just like their other foods. This has really been a problem 
as new high protein foods are developed. These frequently cost more and look 

or taste "funny.'* If students think this is "stupid" of other people, offer 
them a piece of dog food or a monkey biscuit. Both are more nutritious and 
cheaper than cokes and hot dogs. 

4. Cereals (find a container of starch) are added to dog food so that the protein 
can be used for building the body, not supplying energy. 
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5« Trace minerals (use a container of zinc sulfate with the skull and crossbones as 
an example) are extremely important in the diet^ but required in very low levels. 
'Scan diets which are made of very pure nutrients to determine the trace mineral 
requirements of animals* Two good examples of this are: 

a. Thoroughbred race horses have often had severe leg problems which used to be 
blamed on in*"breeding# Theracon used a '*Scan^ diet to discover that the 
horses suffered from lack of sine in their diets* 

b* Cows eating rapidly growing grass can become very sick and die within just a 
few days from Grass Tetany* This is caused by low levels of energy (not 
enough carbohydrate in the young grass) and deficiency in magnesium* This is 
becomini; more and more of a problem as farmers plant new strains of rapidly 
2rotd.ag grasses. Without magnesium^ many cell activities are suddenly and 
seriously disrupted* 

Record Room (5 minutes) 

Point out the pans prepared for palatability tests » the charts showing the dogs in 
penSt the foods stored below shelves » and the charts. for blood tests etc* 

1* Careful records are kept on every dog • this is why the dogs are worth $125 or 
more apiece to Theracon» although they would be worth nothing to most people* 
Theracon knows the history of the parents » grandparents, and many generations 
beyond* One strain of Theracon dogs has high cholesterol levels in the blood 
and is used for heart research* Another strain has glands which swell up around 
the eyes* 

2* The most important use of the anima].s is during pregnancy and puppyhood* Then 
they will quickly show symptoms of poor nutrition* After reaching full growth, 
most dogs and cats are sold to other groups doing research* 

3* The amount and kinds of food eaten by the animals is recorded every day, and 
blood tests are run at crucial times during pregnancy, puppyhood, and whenever 
a new diet is started and finished* This allows Theracon to accurately measure 
the nutrients which are gettinp into the dogs* blood streams* 

4* Palatability testing (have stxidents define and explain) is a very important 
function of this room* ^To matter how nutritious the food, if the animal won't 
eat it, it won't sell* 

5* Small dogs and cats are particularly hard to please with a palatable diet* Both 
may fixate on only one kind of food (in one case, a dog ate only chicken fried 
steaks) and will starve to death before they will switch to a different, more 
nutritious food* Palatability is of particular concern to veterinarians who 
need to prescribe a prescription diet to sick and finicky animals* 

Background information: Most do^s are sold when one year old for about $125* The 
University of Ilissouri buys high cholesterol dogs* The American Museum buys all 
very old dogs and cats* Kansas State and many other researchers buy the rest* 

Metabolic Cage House: (5 minutes) « 

This room is where very exact nutritional testing is done* Animals are penned in a 
room where the temperature is very carefully controlled* All feces and urine are 
collected. All nutrients going into and coming out of the animal are analyzed so 
that the quality of the food can be determined* 
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Review these concepts: 

1. Digestibility Is determined by dividing the amount of food that goes into the 
animal into the amount of food going out. If you fed 10 pounds of dog food 
and collected 5 pounds of wastes, what would the digestibility be? (50Z-of 
course we're talking about dry matter, not wet matter comparisons, but this need 
not be discussed.) 

2. Theracon is interested in how much of the minerals, vitamins, proteins, 
carbohydrates, and fats put into the food make it into the animal. (Use this 
opportunity to briefly review via questions the foods which provide these 
nutrients to humans.) 

3. Pregnant females or young puppies would be preferred for these tests t since they 
x^uld give the clearest indication of food quality. 

4. T-7e nay never know all of the nutritional requirements of people, because 
pregnant women and young babies are not too happy about submitting to a pro^ 
longed test in a metabolic room. The closest thing we have to this is the 
astronauts who are in their own metabolic cage. 

5. Ask students if they would rather eat a 0%, G0%, or lOOZ digestiblie diet. Point 
out that they would starve on the OZ, have no bowel movements at lOOZ, and be in 
pretty good internal shape at 80Z. 

6. Point out that Theracon has to use the metabolic Cages to accurately measure the 
value of food; that animals are kept in them as little as possible; that the 
sane animal is never used twice; and that older animals are used in most cases, 
since their digestive system works pretty much lilce their young. Theracon 

does not want to make yoting animals submit to the cages if it can do the Job 
with older animals. 

7. Have students define proper nutrition: Make sure that the idea of eating the 
right foods to maintain the best health for the longest tine is contained in the 
response. 

8. Use this question as though it was an after thought. Why can't people grow 
a lot more food so that no one in the world need starve? Answer - We're 
farming nearly all available land. Itore farming than now done will only 
Increase the speed of erosion, which will come back to hurt us in later years. 

Do<; Pens (10 minutes) (Caution Students about losing fingers to German Shepherds!) 

The outdoor dog pens are arranged in four basic groupings. Group pens with several 
^rown dogs are usually for animals on maintenance diets staying healthy between 
experiments. Pens with young puppies (1 occasionally the bitches) are using blood 
tests, wei<;ht charts, and visual examinations to make sure that diets are working 
as planned. Pens with single dogs are running palatability tests. ITotice that a 
variety of ages and physical conditions are prenent in these pens. Large pens with 
concrete runs are used for checking to see if diets cause diarrhea and to collect 
the /Teces of the large dogs for analysis. 

Revie\f and Introduce these Concepts; 

1. The concrete slab pens are used to see if foods cause diarrhea. 

2. Beagles are used for most testing because they're medium sised. Intelligent, and 
even tempered. 
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3. The German Shepherds are used because they are becoming very common and are 
frequently under high stress* They require a different diet with more energy 
than used with the Beatles. 

A. Theracon also does occasional work with other large dogs, such, as Great Danes. 
These dogs grow so fast that they will frequently have nutritional' 
deficiencies. To compound the problem • owners try to buy ine^c^nsive food which 
may not be nutritionally, comply te> Theracon makes sure tha(., every diet has 
enough calcium and eaergy to satisfy the animals. 

5. All animals ave housed outside when possible, because they ref^in much healthier 
(even r;hen it is 0^ F). Their houses are . insulated , their fur costs grow thick, 
and the. wind wd sun destroy and disperse most diseases. Ask students which 
nutrients Iseep the dogs warm by providing energy (carbohydrates and fats) • 



Food Testing Laboratory (10 minutes) 

Point out and explain these tests and their instruments: 

1. All food end feces are carefully weighed and dried in drying ovens. This 

determines water content and is a most important step, because the nutritional 
content of canned food (75% water) , urine (99Z water) , and dried food (lOZ 
water) could not be compared without prior drying. Note: Ask the 
laboratory technician if you can open the drying oven and ashing oven before 
doinp so. You may get some very unpleasant results by opening at the wrong 
timesi 

^:2. The dried food is ground-up in a blender. 

3. Part of it is burned until only ashes remain (opejn, the oven if possible). 
Ask students what nutrients will remain In the. ash minerals. Have them name 
A minerals (calcitoi, iron, copper, sine, iodine, etc.). Uaye them give foods 
containing' calcium (milk group-name several foods) and iron! (meats, beans, 
sggs, peanuts, and peas). 

A. Part of the food is digested in acid to measure the protein content. Ask what 
acids are . contained in proteins. Have students name some high protein foods. 

5. Part of the food is digested In acids and bases, and the Indigestible fibers 
are measured. Ask students vhy fibers are useful to the animal. (Tliey help 
keep the intestine running correctly). Have students name some foods high and 
low in fiber (Lettuce, carrots and celery, etc. are high. >Iilk, cheese, and 
cokes are quite low). 

6. Fart of the food has ether dripped over it and the fat is extracted and neasured. 
Ask students to name 3 ways that fat helps the body (energy, vitamin "towing'', 
and skin conditioning). 

7. The calorimeter burns food and measures the calories (energy) it contains. <tttk 
which nutrients supply calories -* (carbohydrates » fats, and proteins). 

8. The Atomic Absorption unit measures the trace minerals contained in the ashes. 
(Student)! enjoy learning that this is the instrucent used by the FBI to match 
pbint specks in a hit and run victims clothing with the car doing the damage. 

9. The Auto-Analyser measures the proteins, calcium, and iron found in food. This 
ssne instrument could be used to detec**. the presence of drugc in human blood 
streams. 

10. The Centrifuge is used to separate blood cells from the blood plasms. Then both 
are {analyzed to measure the health of the animal. 

11. Point out a sample of blood and emphasise that taking periodic samples is 
essential if the food's value is to be accurately evaluated. 
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12. Point out • saapltt of ashfts - red Mmplet deaonstrati tha praacnca of high 
Itvals of iron oxida (a food coloring). 

13. Diacuaa tha Joba a plant like Tharaeon will have: 

1) One or nora PhD*S in nutrition will be directing the atudiea, depending 
on how nuch reaearch work ia needed. 

2) One Food Technologiat with a maater'a degree will be figuring out how to 
make the fooda with the nutrienta reeomended by the nutritioniat. 

3) One Medical Technologiat or a well trained high school graduate will uaually 
run all of the laboratory efiuipnent. 

4) One buaineaa «aJor will nanaga the operationa, keep the booka, and so on. 

5) One secretary will handle the research reports and correapondence. 

6) Six or nore high school graduates will hmdle the dogs, nake the foods, 
keep the records and ao.on. 

14. Review the thinga which Thiracon aust teat before releaalng a diet: 

a. Za the food palatabie? . 

b. Is it digestible? 

c. Is it nutritious? 

d. Does it cauae diarrheaT^ 

a. Doea it look good to the 9«ner', ao that he will buy it? 

f . Ia it inexpenaive, so that it Will be purchaaed? 

g. Are all of the ingredient a easily obtained at all timea? 

Viait the cat pena. 

1. Point out that the double wall keepa atray cata and other aniaala fron infecting 
and fighting with the penned cata. 

2. Review the health reaaona for keeping the aniaala outaide (cats are 
particularly susceptible to diseaae). 

3. Reviet/ the reasons for placing cata only on nutritioua dieta. (If you doa't» 
they nay refuae to eat a nutritioua diet when they do get aick.) 

4. Chech the buildinga and lota to. the North. Theracon fre<tuently doea reaearch 

on large animals (ranging froa horaea to deer) to determine nutrient requirenenta 
and the effecta of drugs on nutrient utilisation. 
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3. The German Shepherds are used because they are becoming very comon and are 
frequently under high stress. They require a different diet with more energy 
than used with the Beagles. 

4. Theracon also does occasional work with other large dogs, such as Great Danes. 
These dogs grow so fast that they will frequently have nutritional 
deficiencies. To compound the problem, owners try to buy inexpensive food which 
may not be nutritionally complete. Theracon makes sure. that. every diet has 
enough calcium and eaergy to satisfy the animals. 

5. All animals are housed outside when possible, because they remain much healthier 
(even tihen it is 0^ F). Their houses are insulated, their fur coats grow thick, 
and the %rind and sun destroy and disperse most diseases. Ask . students which 
nutrients Iceep the dogs warm by providing energy (cjsrbohydrates and fats). 



Food Testing Laboratory (10 minutes) . . 

Point out and explain these tests and their instruments: 

1. All food and feces are carefully weighed and dried in drying ovens. This 

determines water content and is a most laqportant step, because the nutritional 
content of canned food (75Z water), urine (99Z water), and dried food (18Z 
water) could not be compared without prior drying. Ilote: Ask the 
laboratory technician if you can open the drying oven and ashing oven before 
doing so. You may get some very unpleasant results by opening at the wrong 
tlmesi 

^2. The dried food is ground-up in, a blender. 

3. Part of it is burned until only ashes remain (open the oven if possible). 
Ask students what nutrients will remain ia the. ash minerals. Have them name 
4 minerals (calcium, iron, copper, zinc, ipdine, etc.).. Uaye them give foods 
containing calcium (milk group^name several foods) and iro]»' (meats, bemns, 
eggs, peanuts, and peas). 

4. Part of the food is digested in acid to measure the protein content. Ask what 
acids are contfined' in proteins. Have students name some high protein foods. 

5. Part of the food is digested in acids and bases, and the indigestible fibers 
are measured. Ask students why fibers are useful to the animal. (T!iey help 
keep the intestine running correctly). Have students name some foods high and 
lotf in fiber (Lettuce, carrots and celery, etc. are high. t!ilk, cheese, and 
cokes are quite low). 

6. Part of the food has ether dripped over it and the fat is extracted and neasured. 
Ask students to name 3 ways that fat helps the body (energy, vitamin "towing*', 
and skin conditioning). 

7. The calorimeter bums food and measures the calories (energy) it contains. Ask 
which nutrients supply calories - (carbohydrates, fats, and proteins). 

8. The Atomic Absorption unit measures the trace minerals contained in the ashes. 
(Students enjoy learning that this is the instrucent used by the FBI to match 
paint specks in a hit and run victims clothing with the car doing the damage. 

9. The Auto-Analyzer measures the proteins, calcium, and iron found in food. This 
sane instrument could be used to detect the presence of drugs in human blood 
streams. 

10* The Centrifuge is used to separate blood cells from the blood plasma. Then both 
are analysed to measure the health of the animal. 

11* Point out a sample of blood and emphasize that taking periodic samples is 
essential if the food's value is to be accurately evaluated. 
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12. Point out • Maple of Ashee - red easiplee deiaonstrite the pretence of high 
levels of iron oxide (a food coloring). 

13. Diecues the Jobe a plant like Theracon will have: 

1) One or luore PhD'S in nutrition will be directing the studies* depending 
on how nuch research work is needed. 

2) One Food Technologist with a master* s degree will be figuring out how to 
make the foods with the nutrients recommended by the nutritionist. 

3) One Nedical Technologist or a well trained high school graduate will usually 
run all of the laboratory equipment. 

4) One business major wiir manage the operations, keep the books, and so on. 

5) One secretary vill handle the research reports and correspondence. 

6) Six or more high school graduates will handle the dogs, make the foods, 
keep the records and so. on* 

14. Review the things which Theracon must 'test before releasing a diet: 

a. Is th« food palatable? 

b. Is it digestible? 

c. Is it nutritious? 

d. Does it cause diarrhea? 

e. Does it look good to the owner, so that he will buy it? 

f. Is it Inexpensive, so that it will be purchased? 

g. Are all of the ingredients easily obtained at all times? 

Visit the cat pens. 

1. Point out that the double wall keeps stray cats and other animals from infecting 
and fighting with the penned cats. 

2. Review the health reasons for keeping the animals outside (cats are 
particularly susceptible to disease). 

3. Review the reasons for placinr^ cats only on nutritious diets. (If you don*t, 
they nay refuse to eat a nutritious diet when they do get sick.) 

4. ChecU the buildings and lots to the North. Theracon frequently does research 

on large animals (ranging from horses to deer) to determine nutrient requirements 
and the effects of drugs on nutrient utilisation. 
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Saving Iloney and Energy 

The following tips will hexp sa^e your family money and conserve energy. 

1« Cook food using pans with tight-fitting lids whenever possible • 

2* Don't boll more water than you needt and reduce the heat as soon as the food 
bolls - liquid is at the same temperature ^ whether it bolls fast or slow* 

3* Prepare double or triple quantities of foods that take a long time to coolc - 
stews 9 soups 9 spaghetti sauce - then freeze the unused part* It costs less to 
store and reheat than to start from scratch* 

4* llhen possible » use electric skillets » rather than electric stoves, but use gas 
stoves to save the most energy* (2/3 of the energy used to make electricity 
is wasted before it reaches the hone*) 

5* For foods that require long cooking, it's more economical to use the 
oven* 

6* Don't oven-peep* It's bad for baked goods, and there's a heat loss of as much 
as 20% every time you open the door* 

7* Don't preheat the oven when you're going to roast large items* It's not 
necessary and wastes heat* 

8* Set the refrigerator for 34® to 40® F* and the freezer for 0®* Check the 
temperature carefully. Settings below these numbers waste ene;rgy* 

9* Defrost the refrigerator before its walls accumulate more than a quarter inch 
of ice* 

10* Close a crisp dollar bill in refrigerator and freezer doors* If it pulls out 
easily, cold air is escaping and new gaskets are needed* 

11* Open refrigerator and freezer doors as Infrequently as possible* It costs 
about a penny every time the door is opened* 

12* If you have a home freezer, either empty it and turn it off, or fill it* Half 
full freezers require the most energy* 

13* Use standard, N0n*-frost-free refrigerators* Side by side refrigerators and 
frost-free models use 50% more energy and dollars to run* 

14* IlaUe sure that air conditioning and furnace filters are checked every other 
month and cleaned or replaced ^^en necessary* 

15* Have a professional clean the furnace yearly* This will cost about $50, and 
will save $50 plus a lot of energy* 1 mllllrieter of soot (l/50th of an inch) 
on the heat collecting plates will cause you to burt^ twice as much gas in a 
winter i 

16* Installing at least of celling Installation in older houses will pay for 
itself w.thln two to three years, and will save energy in summer and winter* 

erJc 
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17. Don't allow furniture or drapes to cover heating or cooling vents. 

IC. Install storm windows and doors, put double pane p.lass over picture windox^s, 
and weather strip and caulk windows and doors. 

19. Close the damper in any fireplace vhen not in use - 20% or more of the house's 
heat will go right up an open chimney. 

20. Insulate your body and cool the house. Wear a sv7eater. 

21. Do not wash dishes under hot running water - use a stoppered sink to wash and 
rinse. Don't use a dishwasher. 

22. Wash clothes in cold water when possible. Don't dry in a machine. Indoor lines 
with vet clothes increase the humidity and make the home feel warmer while 
drying your clothes for nothing. 

23. Open the tap at the base of most water heaters and drain the sediment out 
monthly. This can save 10% of the money spent on water heating. 

24. Use a standard, small water heater, not a quick recovery model x^hich wastes 
much more heat. 

25. Divide the BTU rating of your air conditioner by the number of x/atts it uses. 
If the result is less than 10, you have an inefficient and expensive machine 
(and some are very inefficient) . 
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At the request of several teachers, this paper was written after the student manuals 
were published. It does not blend well with the overall thrust of this nodule, 
but could profitably be duplicated and distributed to all students. 

For more information about decreasing the use of energy in the house, and nation, 
consult the module ''Electrical Production and Pollution Control.*' This contains 
a much more extensive treatment of energy and Its use in our society. 
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^TUTRITION WORD GAIIES 



The words we've found are Indicated below. 

1. 

A CRIBOFLAVI^D K I G P 

A R R I A G R I R U N T I 
0 0 K I (E A D B U T T 




1. 


riboflavin 


2. 


carbohydrate 


3. 


anlno acid 


4. 


phosphorous 


5. 


eat 


6. 


bite 


7. 


palatablllty 8. 


Iodine 


9. 


Iron 


10. 


niacin 


11. 


mineral 


12. 


ascorbic acid 




metabolism 


14. 


vitamin 


15. 
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1. Crude Protein 

2. Crude Fat 

3. Crude Fiber 

4. Ash 

5. Phosphorus 

6. Calcium 

7. Salt 

8. t'folsture 



Contents of Two Dog Foods 
Nutrients 
Diet A 

8.0;^ minimum 

2. OX nlnlmun 

1.5X maximum 

3.5% maximum 

0.5% minimum 

0.35% minimum 

0.5% maximum 
74.0% maximum 



Diet B 

14 .OZ minimum 
5.0% minimum 
1.5% maximum 
2.0% maximum 
0.28Z minimum 
0.34% minimum 
0.43% maximum 

78.0% maximum 



1. Protein Sources 

2. Cereal Products 

3. Vitamin Supplements 



4. Tlineral Supplements 



Food Coloring & 
Preservatives 



Ingredients 



Diet A 

Heat by-^products 
Soybean meal, navy beans 

Barley, tJheat bran 

Irradiated dry yeast(D2) 



None 



Iron Oxide & 
Sodium nitrite 



Diet B 

Horsemeat » 

Meat by-products 

None 

Irradiated dried 
yea8t(D2), D12t 
tlincin. Riboflavin, 
Thiamin, Choline, 
Cy Pyridoxins, 
Bollc acid 

Calcium, iodine, 
copper, manganese, 
cobalt, zinc 

Sodium Nitrite 
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